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for©word 



* This' repprt on Federal ageniy^research and development (R&D) Funding is part of 
a scries of publications specializing in the"^nalysis df the funding -activities of national 
economic sectors* Now In its 31st edition, this publication is based on the fiscal year 
'{FYj 1963 Presidential budget which* continues -the economic reyitalization '.policies 
initiated in the previous year's budget. While the report emphasizes the analyses of 
detailed data oh R&D performers^ fields of science and geographic distribution of R&D 
funds, it also includes more highly aggregated data to provide the -necessary overall 
perspective. A summary of more recent data, which became available after the Starve; ■ 
was completed, is provided for Federal R&D levels of support proposed for 198-1, but 
in less detail than for 1983. 

The 1984 budget specif ically^provided for sp creased support *to basic research, 
especially in the defense, general science, and energy areas. This continued a piitteiii 
evident in the previous budget, with the same areas targ-.-jJ for real gains. 
C The first section of this report brings up to date for 1983 the.Ii&D funding strategy 
initiated in the 1982 Budget: Tlfe second section provides a detailed analysis of leading 
R&D-performing sectors— Federal intramural, industrial, aVid academic: Historical trends are 
examined, with emphasis on th? effects of rece'nt changes in agency support levels on 
the growth, or decline, in performance of overall sectors: 

Edward A^Knapp 
■ Director 
;J National Science Foundation 



July 1983 
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not 



THc? data for FY's 1981, 1982, arid 1983, as shown in the detailed statistical tables, 
text tables, and most of the charts, were collected from Federal agencies in March 
through August 1982 arid were based on agency budgets as' incorporated in the President's * 
1983 budget to* Congress. Data do not reflect congressional action on that budget or * 
changes made in classification of R&D programs of NASA. 

T-he data are actual for 1981, biU art estimated for 19§2 and 1983. The K'82 data 
represent obligations estimated in the second' quarter of FY 1982 and reflect congres- 
sional appropriation actions through that /period; The data "for 1983 are based on 
amounts proposed in the 1993 budget, when it was presented by the President in 
February 1982. • " ; ; ; 

Table arid chart details may not add to totals because of rounding. 



To obtain accurate historical .data, use i only the latest detailed statistical 
*A b JeJ _C-112 ^through C-132 in Federal Fonda, Volume XXXI (NSF 82-326). 
pnd not data published earlier. Agencies^ revise pHor^y ear data when 
important changes occur in- program classifications, and only the latest 
tables I ncorpor ate _s v -h changes . M ore . cq i in p lete h i stor lea I data are 
provided in Federal Funds for Research and beveldptnent: Detailed Historical 
Tables: Fiscal Yoars 1967-83, available on request from the Division of 
Science Resources Studies, National Science Foundation. 
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, ' This report* was prepared *in the Division of Science Resources Studies under the 
general guidance of Charles E. Falk, Director; and William L. Stewart, Head/ R&D 
Ec-ono. nlc IjtyUics Section. Eleanor _Kf Stoddard,- Study Director, Government Studies* 
Group, provided direction. Evelyn G. fffbwn, Joseph J:„Geraci, and Gerard Glaser were 
responsible for arialy is of the data and writing of Jthe text. Dorothy K. Ham prepared 
statistical materials and graphic illustrations. *' - • ; ■ 
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Distribution of Federal obligations for research and developments the President's FY 1983 budget 



Industr ai firms 



Federal intramural 



Universities & 
; colleges 

FFRDC 3_a_dmin 
by universities 

Otlier nonprofit 
institutions^ 



By character of work 
$43.0 billion 




By performer 1 
* S43.0 billion 




5°- 



4=q 



Other I y°/o 



55°'o 



By agency 
$43.0 billion 




NASA 



DOE 



HHS 

> 

Other 



9% 



10% 



9% 



By field of science 
(Ba^ic and applied research) 
' $13.3 billion 




includes ^dmai^'un^fosoarcn and so.eiopmcrM confers (^RDC'si idmintSierod by th.3 sect V. 
SOURCE: Natural Sconce "oundanon - 
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'During prepoFation or this report, the' 
Presuk'^i^ budget For FY 1^4' was re- 
lease J. 5 1 nee it contains updated R&D 
dap. for i°83 a'fe well as proposed Funding 
levels, For 1^84, major Features of that 
" budget are summarized here. Data in sub : 
^sequent Sections v\hich are/cons derably 
more detailed, are'hasej/on a survey of* 
Federal tigcrivibs planned distribution of 
the President s budget and .do hot 

ret he t nant Longr.-^sional action on that 
budget. It should be noted that in the 1°»4 4 
l btidget, classification of R&D activities of 
NAS^-X vvere- revised to exclude Funding 
ftfr the operational aspects or the Space 
Shuttle program. RfcD support levels as 



p reseii ted in tjic President s budget 
are shown "below: • * s 

■ The 1954 budget includes 545;tf billion 
tor rcseari h'and development 18 percent 
over the l^S3 level. The budget continues 
the administration s established policies 
toward ^uppo/J or R&D activities ifi areas 
oF national needs% vvith special emphasis 
on defense and support of basic research 
in the physical >cicnces and engineering 
This ;. emphasises, rel let led in 'ihe strong 
increases in R&D obligations proposed For 
the- Department of Defense (DOD) ( 2^ 
percent, including a t3-pej 4 cent increase 
4n DOD basic research programs; as well 
as the growth scheduled for basic research 



program/ in the Na tural ^Science Foun- 
dation (ftfSH-) ( 18tpercerit), the Deparlmerlt 
of Energy (DOE) (19 percent)*, and the 
National Aeronautics and Space Admin- 
istration fNASA) (13 percent). The 10 
percent increase shown for overall Feci-- 

* .era! basic research funding will provide 
fur a real increase after inflation of more 
than 4 percent above l c1 £3. ~ 

y As a fraction ot ike total Federal Btitfget, . 
iUitku-s ifh R&D and R&D plaivt grow, 
sigmticaiiflv in the t°84 budget, ending a 
steady decline in this* ratio evident over 
the ehtireJ^/4-83 period/ In 1^84. this 
ratio reaches .an estimated 5.2 percent 
compared with 4. $ "percent in 1983. 



Federal obligations for research arfd development by 
major department and agency 

(DoiTars in millions) 



Agency 



Total 



Defense — Military functions **. 

Department of Energy ._. 1 - L / 

Department of Health and Human 

Services . ■ ■ ■ ■ ■ ■ ■ :> 

National Institutes of Health . . .' 

National Aeronautics and Space 

Administration 

Natjona[ Science Fbundatibh 

Departmentof Agriculture . . .- 

Department of Transportation 

Department of the Interior 

Department of Commerce 

Environmental Protection Agency . . t 

Noclear Regulatory Corrimi5SiOn :: ; 

Veterans Administration . . ._. . 

Agency for international Development .. , 
All otner' >. . . . . . . 













Percent 






change 


1983 


1984 


1963-84 ; 


$36:860 


S45.796 


+ ^7.8 0/ o 


23:179 


29.882 


+ 28.9 


4.712 


4.713 




4,316- 


4.416 


+ 2:3 


3.771 


3,842 


^1.9 


2.506 


2.473 


* -1.3 


i 1.060 


1:240 


+ 17.0 


850 


849 




393 


519 


+02.1 


373 


329 


-11.8 


: 312 


227 


-27.2 


* 241 


208 


-13.7 


210 


200 


-4.8 ■ 


165 


163 


-1.2 


152 


161 


+ 5.9 


391 


418 


+ 6.9 f 



inc'^jes 'f-e. Oe oar I ments .of Education, .Just'Ce._Lat>0'_ Hqus.rg and __U/C_an D e ^iopment <ind 
a_s--'y 'n*\f'irres'i'*e JQt 'ey Aylfont^.jre Sm-thsonian 'nsMi.! c tre Coras ok^ngmeers and 



'.re ►esieMi Ej~<?~3«ncy Mar -i-^ ■-■eni Agency 
SO » a CE O'' ce Z* Management and Budget 



Federal R&D obligations by character of work 
(Semilog «ctt«) 



Billions of dollars 
50 | • 




Basic rese.vcn 



1974 

> 



78 _ 80 
Fiscal year 



82 83 84 
* - (est.) 



*Gas«d o« :^ CSP .mDiic-M-p»ic»<3e«*toMc>* 1973-82 *Hh »»tifr.jt#g <or inflation of 5 0 p*<c**t >n fiscal y 

5 3 p«":««» m_'-*cal v»af IW 

N.0 T E. T?i J*A» .tor. » A a And 0 9/rK>0T«nt tot «1 » .? O' t*>« 197? « ' £» r .«X> »m 0'«M»»» n *Tf «nd »uoi*c Itof WOrt 
SOURCES N»t»onji Scsnc* Foundation and Of'ica 01 M»n#g«m«ot rf 
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This report is one or several recurring 
■ NSF reports based on surveys that elicit 
date* oh R&D funding and scientific and 
engineering fS/E) personnel within the 
maic/r se&ors of the national economy. 
The data in the Federal Funds series cover 
Federal agency fundi rig%f R&D programs. 
' Mri the lates* reports data were based on 
R&D outlay and obligation levels as re- 
^ t pof tfed in. the Federal Funds for Research 
\ncf Development, Fiscal Years 1981, 1982, 
and 1983, Volume XXXI survey, conducted 
by N5F between Marc! s and' August 1982. 
Tlte 96 agency respondents, representing 
depart me rets, agencies, and. agency sub- 
divisions^jf^juded all those that sponsored 
-R&D programs during the 1981-83 budget 
period. 

Federal agencies provided R&D data to 
the Office of Managemenhand Budget 
(OMB) for inclusion in "Special Analysis 
K: Research and Development" in The 

■ Budget of the United States Government, 
Fiscal Year 1983,' as part of the budget 

. doct^rrfent presented to Congress in Feb- 
ruary 1982. R&D data in the OMS'docu- 
ment and in the Federal ^unds survey were 
based on the same definitions and are 
reconcilabl Abu Ld ata in th e Fed era I Funds 

' survey are classified in 'greater detail and 
cover smaller R&D support agencies not 
covered by OMB. : 



As shown in this report and in detailed 
statistical tables the Federal Funds categories 
cover Federal R&D data By agency, char- 
acter of work (basic research, applied 
research, and development), performer, and 
field of science For the 1981-83 period arnd 
by State distribution for 1981. These 
categories vyere set forth earlier in a separate 
document. 2 The detailed statistical tables 
include historical data for the 1973-83 
period. • ' 

Data in the detailed statistical tables for 
FY 1973 through F^ 1981 are actual, but? 
data for the rfe*t two years are ^tirriared. 
Data for FY 1982 reflect obligations esti- 
mated in the second^quarter of that year, 
includ'-ig obligations carried bVei" frqrri 
prior G year appropriations, as .reported *by 
the agencies at that time: Data for FY 1983 
are based on amounts requested in the 
President's 1983 budget. While 1983 data 
for some Agencies include estimates for x 
carryovers, they do not reflect subsequerrt 
appropriations or'changes made^by ex- 
ecutive apportionment. 

Federal Funds data are comparable from 
one year tq the next and provide a useful 
measure of trends. They do not reflect the 



' N.itioJi.il Stit-ntf Foundation./ edvral futnh for Rvaearch 
and DemkpJ neuf. Fiscal. Year's [°B1, 1 932, and J 983, Vb lu me 
XXXI (Dit:ile£*v : -ihsht.il TibRsj (NSF»2 32o) (Washington 
DC. I^»2j.Th«t- Jri obtain, i bit ^r.it is from NbF 



precision used for accounting purposes. 
Borderline problems exist in that some R&D 
programs jrre not identified as such. When 
they are no* identified as budget lirje items, 
fhey must be separated by agency respond- 
ents from other, larger programs in the 
agency Budget accounts: R&D programs 
must then be further subdivided into survey 
categories: basic research, applied research, 
development, performing sectors, and 
fields. They must also be identified in tapis 
of distribution to States. Agency records 
are often kept by categories other than 
those req'.crted in the n.rvey, and irrthese 
instances, respondents must use judg^ei.i 
in-reporting data. 

The respondents have gained consider- - 
able experience, however, in meeting the 
survey requirements, arid their efforts to 
report accurately arid according to estab- 
lished definitions have continued to im- 
prove the 'reliability of the data. When 
reexamination of reporting systems arid 
concept hcis i exulted in reclassification of 
crate, agerfcies iiave revised prior-yeai data, 
to maintain consistency with the latesb* 
,axonomy;_For this reason, users of his- 
torical data should use"on"iy the series in 
the latest Detailed Stniisiicai Tablet or in " 
the more extensive historical tables issued 
separately and available on request from^ 
the SS¥ Division of Science Resources 
Studied. " *"- : 
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.The 1«83 budget included $33.0.billion ° 
in research arid development (R&D) obli- 
gations (R&D plant excluded), an increase 
of 10 percent over the $39.0 billion esti- 
rrvited for fiscal year (FY) 1982. In real 
terms this represents a gain of 5 percent 
whic^i is largely attributable to the proposed 
increase for R&D programs of the De- 
partment^ Defense (DOD) : 3 v* 

Federal R&D support targeted 
chiefly at areas of national security and 
programs for which there are insufficient 
economic incentives; or resources tor private 
sector investment: Support was phased out 
*for technologies that showed promise of 
near- term commercialization. Continued 
Federal support; was given to basicjT^^r^n^^ 
andlo high-risk technologies that require 
long periods of initial development- and 
•where potentially large payoffs are antic- 
ipated, as in fusion power. 

In the^jl 953 budget only four agencies 
wer* 1 scheduled for R&D funding at levels 
that reflected real growth over 1982. These 
were DOD, National Aeronautics arid 
Space Administration (NAS/t), the Na-V 
tional Science Foundation (N§f ). and the 
Department of Transportation (DOT) , 
Both NSF arid DOT showed reductions in 
current dollars in 1982— a minimal decrease 
for NSF and a large decrease for DOT that 
cut across aH major program areas. 

In 1983 DOD programs were expected .. 
to reach a funding ieVel of $24:5 billion, 
or 57 percent of tije Federal R&D totalT 
Proposed funding for all other agencies 
combined was $18:5 billion [table 1). 0OD 
support for Jf&D grew 19 percent between 



1982 and 198? compared with growth of 
less fh in 1 percent tor .all other agencies 
combined. 



The chief Factor 



tl 



le increase ror 



ribridet^rise R&;D funds in 1983, was the 
1 1 -percent gain in NASA R&D programs. 
Excluding DOD and NASA, ail other 
civilian agencies as a whole showed a 
5-percent decrease: This * :ittern was arr 
extension of the pattern established in the^ 
1982 budget: That budget provided a 
significant growth for DOD and NASA 



- programs, but absolute reductions in 
/funding— of only slfght growth— for the 
programs of most other agencies 
(chart lj: 

The 1982 budget marked a notable 
departure frdm trends. in the 1973-81 period 
when the average annual rate of R&D 
growth for DOD programs was less than 
the aggregate R&D growth rate for all the 
other agencies. During that period scarcely 
any r^al growth was registered in funding 
-tor DOD R&D activities while an average 



Table 1. Federal R&D obligations by agency: fiscal years 1973 arid 1981-33 

v [Dollars in millions! 



V\n esrtrruu* for ihflaiipn ot 5.0 pt-rlcnt bused" ori tlu« *V 
XJNI* price Ji-fi.nor, w.is used by t'ic Office or" Vj jnagemant 
.in J Budget fOMB) tor fist. lived r (F\ j Ivo*. 



Agency 



Actub 



1973 



Total, all agencies 



* Department of Defense 

Total, all agencies minus DOD 



^atibria^Ae/onautics and Space 

Administration 

Department of Energy' . . 



Department of Health and Human 

" Services ._. 

National S :ience f-oundation .... 

Department of Agriculture 

Department of Transportation 

Department of the Interior 

Department of Commerce 

Environmental Protection Agency 
Nuclear Regulatory Commission . 
Other agencies 



$16,800 



j 1981 



334,91/ 



8.404 
8,396 



3.061 
1,363 

2 1,672 
• 480 
367 
311 
247 
191 
181 

524 



16,509 
18,409 



5.407 
4,918 

3,927 
962 
774 

427 
328 
326 
220 
705 



Average 
annual 
percent 
change 

1973-81 



Estimated 



+ 9.6 



-.-8.8 
+ 1Q3 



+ 7.4 
+ 17.4 

+ 11.3 
+ 9,1 
+ 9.8 
+3.7 
+ 7:1 
+ 7.0 
+ 7:6 



+ 3.8 



1982 



$38,954 



20.502 
'18.352 



5.841 
4,583 

3,968 
?6Q 
807 
328 
403 

' 2jn 

317 
'216 
647 



Percent 
change 
1981-82 



t +11.6 



1983 



+ ?4.8 
-.3 



+ 8.0 
-6.8 

+ 1.0 
- 2 

+4:3 

-2;ii 
-5:6 

-14.3 
-2:8 
-1.8 
-8.2 



$4;>,974 



24,520 



18,454 



6.513 
3,944* 

4,118 
1,025^ 
839* 
367 
365 
234 
230 
214 
606 



Percent 
change 
1 982-83 * 



+ 10,3 



+ 19.0 • 

__+J_ 



+ 115 
-13.9 

+3,8 
" +6.8 
+3:9 
+11-8 
-9:6 
-16.7 
-27.5 

y -1.0 

-6.4 



' For 19 7 3 data fbV the Atomic Encgy Com mission were used. 

'Oeparimentol Health. Education, and Wellare minus th s On^jceof Education artttrne National Institute of 'idJcation. t 



SOURCE: National Science Foundation 
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Chart 1. Federal R&D 
obligations by leading 
support agency 

(Semilog scale) 



Dollars in millions 
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*0ata hav« be«n adjusted to reflect only health 
• a>id human services progra.T»3 (without educa-' 
- tlonijor fiscal years 1973-78. r 
SOURCE; Natlortal Science Foundrilon 



to appi ox i m. i tfl v -ni "pen en t a- NASA 
* i nib isHinnrJ j n inui imivu iiilr, in 

the I edei al R&D rffoM and as piogi ams 
oi the Atomu. l.heigv I ommi^iori [ALl/| 
.ihd the I *ei\irtiuent oi I lealth, Fdiuatiori, 
and Weluire (ULIV) also grew. During the 
■ ist ill the -iv tits in J ilhot the ^vuitu 1 ' 
the DUD sli.irl^iahged between 13 pi n eht 
and 52 peri erit 

Although the budget started to 

place an increased ehiph s oil detehse 
jSrograriis arid to reduce tilt* eniphasis on 
most other programs, a trend in this direc- 
tion did hot become sharply accentuated 
until the hew aditiinisti ation presented it*, 
revised h>82 budget: 'In that budget and 
the next one, large increases weregiv'en ttf 
ail the DUD mission areas within the 
research, development; test and evalua- 
tion |RDT&F| account: strategic, tactical; 
"advanced technology development; intel- 
ligence and communications, and tec li - 
uologv ba^e. Since most programs within 
these areas involve large development 
efforts; the share of DOD in Federal 
dcAclopment. ilwavs predominant, has 
been growing. The growth that- began in 
1^80 has jlll ler.Ucd in the two most recent 
vears (chart ,2). The share of DOD in the 



Chart 2. Federal obligations fcr 
development by leading 
support agency 

Billions of ^pilars 
25 



annual real growth r^e ot approximately 
2 percent was registered for the combined 
R&D program totals of the other agencies. 
The 1^82' budget s t r ateg.y- p_r o due e a 
25 - pe rc e nj. i nc : e a s e in* the R&D programs 
of DOD between and. l*$2 while 

the combined R&D totals irf all other 
agencies remained level. 

the role of dod 




1973 75' 



Since World Uar II DOD hj- been :;ie 
leading .kjiuN' in Federal R&D Support 

"In the early r it ties. die DOD share of "Tie 
Federal R&D tori! tOM'.a* hitfli as So 

'percent >;i: bv I ^v-l tfv- -hare H;ui tall-h 



77 79 
Fiscal year 



81 82 83 

_ (est,) 



President's 
1983 budgot 



SOURCE: National Science Foundation 



I i-di-i.il n Ii .total lia^-oUo been growing 

,io tlie s.im- pei iod 

In till' Ms < budget, large i iu i eases were 
diiri tfd- 1 1! :■» [lie 1 oi\e M \ strategic 
inissile and an upgiaded version of Jthe 
K-I bomber (2) to development of a now 
Navv Fiident li inU^ile sysu-m; and; (3) to 
liiritimu'd work on the Army ballistic' 
missile deieiNe systems technology pro- 
grtiitv Fuithjer development of ICfBM basing 
and space 4 del ense' programs was also 
ihcliufed in the RDT&fe strategic. mission 
aiea, A range of tactical programs received 
increased support; and within intelligence, 
and common it atiotis; the NAVSTAR 
global positioning, system; was major ■ 

m effort. A^K a need technology development . 

-pMgrams were also scheduled for important 
growth. Tethnologv base funding (entirely 
research) -.h.\i\%ed significant ir^'rea-es f or 
all three aimed services ^oi^tmuing an 
upward trend that began m 



other major r&d 
support agencies 

NASA R&D obligations have grown at 
an average rate of 7.0 percent since 1973, 
Growth in recent years has largely repre- 
sented obligations tor space shuttle and 
space flight activities. Such High-priority 
items were offset only partially by reduc- 
tions for plane tar 7 exploration programs 
and certain space applications programs 
that were L^risid.ered more efficiently under- * 
taken bv private industry, for example, the 
communications satellite effort. Increases 
in the Ioj?3 NASA budget included the 
broad NASA space transportation systems 
program area, which includes the shuttle; 
was increased tt percent; and the space 
science program area was increased 18 per- . 
cent, covering programs such as the space* 
telescope; the international solar polar mis- 
sion (ISPM1. the gamma ray observatory, 
and hfe' -ciences flight experiments. The 
NASA- space and "terrestrial, applications 
program and the aeronautical research and 
technology -programs showed little overall 
change in funding in the 1°83 budget. ~ 

in i°83 the Department of Health and 
Human Services (HHSj request an R&D 
mcreasr o| 4 petxent, to ?4 L billion which 
amounted to a decline iii ■ onsiarit dollars. 
VVithm fiflS. the Natuuia! Institutes of 
Health |NIH! amounted for nearly nine- 
tenths o.' :n"e R&D tbtal. The 1L institutes 
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requested relative increases of 2 percent 
to 5'pereent eje h, lor biomi/dk \\\ resenrc \\ 
in various ci^pri t^.iij diM\iM ; v The Alcohol; 
Priii; AI>um\ tl | H l Mental Health Admin- 
istration ( A U AM I iAj.requested.<in imicisc 
ot 1-1 perierit.in j'W For resiurvli in meiiiai 
disorders aiiU sul^taiue abu^e ( ivitli speual 
emphasis oh alcoholism. 

R&D obligations tor the l\ ; paitm£nj 
oi LrieiKV [L>OL| in 1*W were scheduled 
t or a d i\ r ea s e o I 14 peiven l \ rom 1 1 i i c 1^82 
DOL level, to S3.° billion. Tliis reduction 
eohtrastetl sliaiply \vitli tlie^iveia^e annual 
DOL imuhhi; ^royvtli rate of 17. -I percent 
between 1^3 arid lOtfi 

Recent reductions for eneivv Have in- 
cluded tile ^liaSihi; down or termination 
ot federally sponsored R&D programs in 
energy tec hnolo>;ies deemed more appro- • 
priatelv the responsibility of the private 
sectitr. The budget L ohtiiuiecLihe 

".L'urtailment begun in ilie pi evioUs^bud^et 
of FederaJ R&D activities in fossil erier^y, 
solar energy, and energy conservation, and 
nuclear fission programs 'also shcnve^l a 
substantial decrease in 1^83 despite plans 
to-con tin lie the Clinch River breeder reactor 
^project. On the energy side, only DOE 
magnetic rusKm and supporting, research 
programs were given increases in the't c >83 
budget. DOL atomic energy defense R&D 
activities were scheduled For a "12-percent 
increase Defense activities represented 43 
percent oF the proposed DOE R&D. total.. 
. li> the l°i>3 budget, compared with 27 
percent oF the DOE total in 1 1 >8 I . 

For NJSF an R&D increase of 7 percent, to 
$1.0 billion, in the 1 "63 budget was slightly, 
ahead of the growth oF inflation, compared 
with a real decline in t He previous year. 
This iiic rease ret ! v_ ted growth in all major 
NSF program area wrth the exception ol 
the ocean drilling program, which was cut 
30 percent: Most broad NSF programs 
gained between 5 percent and 7 percent 
e«ttrepf for the Antarctic program, which 
was proposed for a gain of 27 percent, 
largely direct? j to increased operations 
support costs. 

The Department of Agriculture (USDA) 
was given an increase of* 4 percent for 
,R&D_ activities, the same as the previous 
year Hut less, than one-hajF the average 
nnniicil growth rate in the 1^73-81 period 
The R&D programs" of 'the Agricultural 
Research Service (ARSj, the largest USDA 
program c.rea, were expected to grow 10 
percent in 1953. Cooperative State Research 
Service programs showed virtually no 



growtbfaiKl f orest Servuc programs wcit 
L Lit;n jSei'i eiit. 

Among the age iu"ies with sin a I lei. R&D 
/piogi,.ms ( DO T' received a 12-perceiit 
increase in tlie 1 K) $S budget after a sub- 
stantial reduction tin 4 previous year 1 his 
ietkvtcd expansion ol research on ur trail u 
e out! til systems roriipuUr development., 
and aire iat t safety. A projected ilei lease 
ot .10 percent tor the Department oi the 
jnterioi and a 2S-percetit UeUea-e For^lie" 
Environmental Protection Agency (EPA| 
laigeb' ret lecti o! cut'- iii i iTUmbirot natural 
tesounes and environment R&D programs. 
. LI 'A pollution control and-abatemeiit re- 
s.earclK\vas:cu ( t 25 percent; The other major 
EPA rest-arch «fcJivity;on the environmental 
etiects.ui various energy technologies, was 
tut oZ percent. Research progrnmsof tile 
Nik lea i Rcgiil,itor\ Commission (NRC) 
related to realtor salety and regulation, 
were proposed tor funding in I^S3 it 
almost the same level as in J L >82. 



relationship to 
dreader indicator 



s 



the federal budget * 

I lie shari 1 of R&D and R&D plant 
oil Hays within t Ho overall I ede^il budget 
has i eiiiaiiied relati vely stable stiii e V°75. 
following a steady decline during the 
previous" 10 yeai s. I hkiii nearly 13 percent 
in 10^5. the share tell to approvimatel.y o 
percent in 1^3 (table 2). Tlie earlier decline 
resulted F|ohi. tlie Fact, thai non-R&D 
[>i o> i ..ms. cliiciK soi l 1 1 programs. v\crc 
expanding more i ipidK than R&D pio- 
grams. This stability of the R&D ratio is 
de ivid frorii a resi. rgem e ot growth in 
Federal development programs* relate J to ~ 
eneigy; detetise. and sp«<ce that h<is pro- 
duced sufficient growth in the Federal 
R&D to till to keep pace with the budget 
a*? a whole: 



Table 2. Federal overall budget outlays and R&D obligatfons 
and outlays: fiscal years 1960-83 

[Dollars in millions} * 



Fiscal year 



I960 . / 

196f 
: 1962 

1963 1 ' ; : 

.1964 

.1965 

1966 

1967 

1 968 

1969 

1970 

1 97 1 

1972 

1973 

1974 

1975 

1977 

1978 

1979 . . ! 

1960 
1981 

1982 (estimate)* 

1983 (estimate)* . 



Total 
budget 
outlays' 



S' 92^223 
97.795 
106,813 
111,311 
118.584 
118,430 
134,652 
157^.608 
178.134 
184,645 
196,588 
'21 1,425 
232,021 
247:074 
269,620 
326,185 
366,439 
402,725 
450,836 
493,073 
579-.613 
657.204 
725:331 
757,638 



R e sea r c h , d e_ve I op m e : 
and RSD plant 



Ot ligations 



* 8;080 
9,607 
11.069 
13,663 
15.324 
15.746 
16.179 
17,149 
16,525 
16,310 
15,863 
'16;154 
17,093 
17;574 
18,176 
19,860 
21,616 
25,350 
27,683 
30.453 
33,236 
36,403 
40,438 
44,272 



Outlays 



$ 7;744 
9,287 
10.387 
12,012 
14,707 
14.889 
16.018 
16,859 
1 T ,049 
16,348 
15.734 
15;971 
16.727 
17:489 
18.297 
19,551 
21.021 
23,379 
25,679 
27.842 - 
31,882 
35.786 * 
39,317 
42,382 



R5D & R&D plant outlays 
as a percent of 
total budget outlays 



8.4 

9.5 

9:7 
10.8 
12.4 
12.6 
11.9 
. j. 7 

96 

8-. 9 

8.0 

7.6 

7.2 

7.1 

6.8 

6:0 

5.7 

5.8 
5.7 
5.6 
5.5 
5.4 
5.4 
5j3._ 



' Outia_ys L°Qlupt.-e^pefitJitures pf us net londfng K 
!.Tf??se. esl* r np.'i?s a_ r ? .^asec [on .amount's shown m Tho Budget ottho United States Government, f-tzcat Year 1983. Executive Office bf the 
^resident. O^tttcu of Management and Budget ; 

•SOURCES Office of Mangemem and Budget and the National Science Foundation 
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the gross national product 

K<kD expenditures as a share ot the sros^ 
national producjt (GNPfare sometimes Used 
to provide a benchmark for" analysis" of 
the effects of research arid development 
on economic growth arid productivity. 
Although such effects iari be more reliably 
determined 'only through measurement ot 
a com pley set of i h t er ac t ions . t h e R & K> / 
GNP ratio provides sortie indication of 
trends iri tl>e proportion .of the Nations 
resources devoted ro researc^and devel- 
opment. R&D arid R&D plant^citiays are 
used iri computing these ratios * 

During the o-year period from L°73 to 
L07s> the Feiferai R&b/GNP ratio declined 
steadily from 1.3** percent to ilS percent 
as other areas of national expenditure grew 
mote rapidlv than Federal R&P mrviinp 
(chart 31. The ratio has increased each year 
since 1^79, however; and i-s estimated at 
'1.33 percent in 1^83. The increases have 
been attributable to growth in DOE, DOD, 
and NASA spending— especially DDD— at 
a time when of tier national expenditures 
were showing slower rates of increase, more 
recently reflecting economic conditions. 



Chart 3._ Federal R&Dand 
R&D plant outlays as 
a share of GNP 




1973 "75 77 79 81 82 83 
Dai year 



faecal 



President's 
1983 budget 



SOURCE: National Science Foundation 



the hationa| l r&d total 

jAftef the mi'dsivties t'edeially* supported 
R&D activities he.v^an to phjy a declining 
riije iri the national R&D expenditure tota*l. 
In l°o4. the Federal. share peaked at.po 
percent and then declined almost steadily 
each vear reaching an estimate!! 4o percent 
in iw. , . % . ■ 

The reason ror these. shifts is__jgjt be- 
tween t^o7 and I°70 Federal RSU outlays 
declined in absolute terms and, thereafter, 
overall annual growth was slight until 1975. 
fjie gains tfo\t were registered iri health, 
"general science, and energy programs were 
Iargek oH-ie* bv onlv slight increases in 
defence programs and declines in sp^ue 
programs, Since 1^75, funding tor energy, 
defense, and sp.ue programs has contrib- 
uted subst ml ill * -i\ti ill h dt. ral grow f h . 
but^j/duMr v R&D support has been grow- 
mg_e\.tn more rapidlv than Kdtral support. 

rhe ' industrv-sLip po t;d share,, whi c h 
encompasses ru arlv all non-Kd^ral R&D 
expenditures, has been rising since i°o5 
In recent vears industrial R&D funding 
has ret lei ted a response to the need for 
new energy conservation and development 
measures and to Federal regulatory policies 
affecting food arid drugs, environmental 
pollutionranj public safety. Furthermore, 
as competition has increased; particularly 
from foreign sources. U.S. corpora testrai- 
egy has placed greater emphasis on K&C 
activities: 



character of work 

Federal current-dollar obligations for all 
three R&D components-basic research, 
applied research, and development— showed 
increases in each year after 1^73, but the* 
rates of growth varied [chart 4 and table 
3). Although the i<W current-dollar level 
of total R&D support is two and one-half 
times as high as the 1*73 level, yielding 
an average annual 1 0- vear growth rate of 
0.6 percent, the con-fant-dollar level grew 
•more slowly at ah average annual rate ot 
2.0 percent. 4 



ehart_4, ^Trends Iri Federal 
R&D obligations 
(Semilog scale) 
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8 Baaed on the QNP Implicit price deflator wttti in 
Imate for inflation of 5:0 percent for I963^aa_ueed 
by the Office of Management and Bixiget (OMBV 
SOURCE: National Science Foundation 



development 

Most of the recent R&D growth has 
been provided by increases in development 
programs— particularly those which are 
defense related. Between 197 o and 1983 
development support shuwedan estimated 
average annual real growth of 4.4 percent 
The renewed emphasis on defense within 
kdcral budgets produced increasingly rapid 
growth In DDD development funding a tier 
j07Q ( especially in the last two years. 
Between 1^61 and \$$2, the increase was 
ail estimated 17 percent. In the lv>t*3 budget, 
total _ Federal development obligat; s, at 
$2 C >.7 billion were 13 percent higher than 
the i°£2 level I l >83. DOD represented 
;i percent of the Federal development total. 



Table 3. Federal obligations for 
research arid development 
by character of work: 
fiscal, years 1973-83 

(Doliarsin miilionsj 



Fiscal 
ye3r 


Research 


Devel- 

o n rn p ri t 


Total 


Basic 


Applied 


1 973 . 


S 16.800 


$2,232 


$3,349 


$1 1 ,219 


1974 


17.410 


2.388 


3,788 


11.235 


1975 


19:039 


2,588 m 


4;141 


12;309 


1976 


20,780 


2.767 ' 


4.-852 


13.160 


1977 


23:983 


3;259 


5.255 


15,469 


1978 


26.387 


3,699 


5.908 


16 781 


1979 


28.978 


4.193 


6.342 


18,443 


1980. ... 


31.680 


4,674 


6,923 


20.083 


1981 1 


34.917 


5,041 


7.171 


22.705 


1982 (est.} 1 


38.954 


5.311 


7,284 


26,359 


1983 lest T 


_ 42.974 


5.765 


* 7.500 


29.70C 



O ita 'of ' 98 1 
budget 



?982 and 1983 jre ^.nod on the President s 1983 



NOTE Detail may not add to totals because of rounding 
SOURCE National Science foundation 



with tin 1 L I H ettoit under tatt \\ in' Uni- 
versity laboratories. From I°r^ to l^ris 
Federal support to basic research declined 
in real terms, and recognition or thc 1 
probabie consequences oF this decline 
resulted in a bo ;'emment policy ot targeting 
overall basic research support at levels that 
would represent real growth: fluis, From 
i°7o through I°S0; bask research support 
grew each year in constant dollars; with 
all the fading support agencies partici- 
pating he growth, especially HHS (chart 
b). In \9$l and 1^82. however, budget 
austerity measures produced support levels 
that represented declines in real terms 6 

In ti. » l°S3 budget an increase of 9 
percent \\. as proposed in overall funding, 
to $5.^ billion in obligations (or .3 percent 
*in constant dinars) This ret- let ted increases 
[or all tin leading bisk research support 
agencies with the exception of HHb (chart 
o | I he largest increases were given to 
DOD, NASA, and DOE. The budget noted 



Chart 6; FY 1982-83 percent 
change in Federal basic 
research obligations by leading 
support agency 



_ Percent 
5 0 5 




SOURCE: National Science Foundation 



Between 1^73 and l°7b, Federal devel- 
opment funding declined in real terms at 
an averffge^ annual rate of 2.4 percent. At 
that -time DOD programs were showing,, 
little growth arid NASA programs, the. 
second largest source or development 
support after DOD, were actually declining. 
By 1^75. however, the development effort 
of DOE (third in size of support) began to. 
rise in response to the energy crisis; this 
growth c^id not taper off until 1^79. 

Between t L >78 and l°32, an upward stfrge 
occurred in NASA support for the final 
phases of space shuttle development. 5 But 
as NASA shuttle programs become opera- 
tional and as energy development programs 
phase down in nonnuclear areas, most 
development growth will be derived From 
DOD in the years immediately ahead. 



basic research 



. Federal support to basic research ac- 
counts for tvvo : thirds of all the basic' 
research performed in the 'United States, 
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Chart 5. Federal obligations for 
basic research by leading 
support agency 



Millions of dollars 
2,500 r 



2,000 
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a 0ata have 5een adjusted to reflect only health 
ana.human servlceAp/ograms (without education) 
(qi fiacaJ years 1973i78. _ . . 
SOURCE: National Science Foundation 



the importance of basic research as an 
underpinning For advances in many areas, 
including nutrition, agricultural productiv- 
ity., and new technology For defense, space, 
and energy. 

applied research 

Between 1^73 and 197$ Federal obliga- 
tions For applied research rose in real terms 
at ah average annual growth rate of 4.1^ 
percent. Even though Kiridihg continued 
to increase in c urrent dollars in each ensnirig 
year, the effects oF in Flat ion resulted in ah 
almost steady erosion of real support.Trte" 
average annual rate oF decline between 
and 1^53 was 2.6 percent: The total of 
proposed applied research obligations in 
I L ">^3 was $7.5 billion, 3 percent over the 
I9$z level. 

The estimated constani-dollar level in 
1983 was only sligh tly higher than the 
constant-dollar level in* {975. Since that 
year, DOD applied research obligations 
have increased considerably so thai DOD 
how mates tip brie-third of total Federal 
support, l i) m pa reel with a pprox imately 
one - tour th in the earlier year. Growth 
has been slow tor hiHS programs, and 
NAb \ support to applied research began 
to drop al'ter l^tG, although aii increase 
was ex pected in" \ DOE, the ijthl\f* 
leading stip|xirt agency, showed TTrTTrbso lute 
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decrease in tile 19$3 budget, reflecting a 
number of energy program 'reductions 
(chart7). 



Chart T. Federal obligations 
for apftll ed research^bjf 
leading support agency 



MUHpns of dollars 




USDA 



t,»* ^ — — y_ NR_C_ _ 




■bit* hm b«y> adjmt»d <g liHicI onJy 

: Ami y«M 1«73^^S^.V-"^ JV 



fields of scienee and 
engineering 

/ Federal obligations for research were 
expected to reach $13.3 billion in 1983, 
Up. 5 percent from the 1982 level. This 
relative increase was approximately one- 
half the average annual increase for Federal 
research support during the 1973-82 period. 

The research total subsumes seven major 
fields of science plus a "not elsewhere 
classified" category covering multidis- 
ciplinary projects within a broad Field and 
single-discipline projects For vvlm h a sep- 
arate field Is not specified in the Federal 
Funds reporting system. 

The life sciences .have been the leading 
Field For Federal research support in the 
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1 073 -83 period, accounting For more than 
35 percent , of the Federal research total 
(table 4j. The average annual rate of rWid, : 
ing growth oF .10.1 percent between /°73 
and. 1932 was the third highest of the/seven 
Fields. The anticipated 1982 : 83 increase was 
"3 percent, however, chiefly reflecting the 
limited increase given to N1H biomedical 
research. /' 

Engineering, one-fourth of the Federal 
research total, was expected to receive an 
increase of 1 percent in 1983, compared 
with 9. b : percerit 'average annual growth 
during 'the previous year period: DOD, 
the largest source of Federal support io 
such research, reflected a I0-percen. in- 
crease' arid NASA, next in support, a 5- 
percent increase; These increases'^ well 
as a 7- percent increase in N5F support, 
were offset by a" 40- percent decrease in 
DGEf funding: , * 

The physical science* represent approxi- 
mately one-fifth of the Federal research 
total. The estimated 13 percent increase in 
1983 over 1^82 was the third highest among 
the fields. From 1973 tS8g982 the annual 
average rate of growth of 11.0 percent was 
second<>nly to growth in mathematics and 
compu ter sciences research. DOE arid DOD 
are major sources of research support to 
"this field. 

The environmental sciences— atmos- 
pheric, geological, arid oceanographic— 
accounted for almost one-tenth of the 
Federal research total in the 1983*"budget. 
The environmental Sciences grew at an 
average annual-rate of 7:3 percent from 
1973 to 1*^82, but were- scheduled for less 
than a 1-percent increase in 1983. This 
departure From the earlier trend resulted 
from decreased.suppcrt on the part oF the 
National Oceanic and Atmospheric Ad- 
ministration (NOAA) within the Depart- 
ment of Commerce and the Geological 
Survey within the Department of the 
interior, primarily to oceanographic arid 
geological sciences. 

• Social sciences, now 3 percent of the 
Federal research total, reflected the slowest 
growth rate of any of the fields from 1973 
to 1982— an annual average of 3.5 percent. 
This field was also the only one to receive 
less support in 1983 than in 1982, with a 
decrease of 2 pertent. HHS has been the 
a chief support agency, through programs 
in health care financing, human develop- 
ment, arid mental health, followed By 
USDA and the Department of Labor; both 
concentrating in economics. 



Table 4. Distribution of federal 
obligations for research, by detailed 
fietcJs of science and engineering: 
fiscal year 1983 (est:) 

«j Dollars in thousands) 



Detailed fields 



Total: all fields : 
Life sciences, total 

Biological (excJ) . 

environmental . . . 
Environmental 

_ _bjolosy__: 

Agricultural 

Medical 

Life sciences, ri.e.c. 3 



Engineering, total :::::: 

Aeronautical 

Astronautical 

Chemical 

Civil. . 

Electrical :..:::::.:: 

Mechanical 

Metallurgy and 

materials ._• .. 
Engineering, n:e.c. J . . 

Physical sciences, total . 

Astronomy 

Chemistry 

Physics 

Physical sciences, 
'•n.e.c.* 

Environmental sciences, 
total 

Atmospheric 

Geological 

Oceanography 

Environmental 

sciences, n.e.c. 2 . . . 

Social sciences, total . . . 



Anthropology 

Econorni_c_s_^._._. 
Political science 

Socio logy 

Social sciences, 
n.e.c. 3 

Mathematical arid 
computer sciences, 
total . . . 



Mathematics ^ 

Computer sciences . : 
Mathematics arid 
computer sciences, 
n.e.c* -.' 



Psychology, total . . . . 

BLoJpgica[aspects . 
Social aspects 
Psychological 
sciences, n.e.c. 2 . 



Qtber sciences, n.e.c. 2 



356.530 



149,252 
164,545 



42,733 



257,986 



67,155 
117,721 

73:110 



401,291 



Total 
obligations 


Share 
oi total 


_&13;264.B64 


100% 


4,735,000 


; 35.7 


2,124,376 


16:0 


222,376 
_ 545,200 
1,727.855. 

I ID, I90 


1.7 
4.1 
13:0 

Q 

,9 


3.172,285 


23.9 


684,965 
336,500 
143.832 
136,148 
e 624.376 


5.2 
2.5 
1.1 » 
1.0 
4.Z 

1 7 
1 . / 


314,065 
703,448 


2.4 
5.3 


2.846.294 


21.5 


386.078 

ego a< e 
_ 532, 010 

1,762,371 


2.9 
13:3 


^65,027 


1.2 


1,097.700 


.8.3 ' 


390.248 
369.813* 
252,752 


2.9 
2.8 
1:9 


84.887 


.6 


397.778 


3:0 




14.647 
148,269 
8.432 
52,331 


.1 
1.1 
-1 
: .4 


174,099 


1.3 



■ Data are based on the President's 19Q3 budget.. 

'NO! elsewhere classified: To be used for .rriultjdiscipjinar^ WPipctM 
within a broad field and for single-discipline projects Mr which a 
separate field has not been assigned. 



SOURCE: National Science Foundation 
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Mathematics and computer sciences 

represented 3 percent of the 1983 Federal 
research total; even though the average 
annual rate oF growth of 13.4 percept 
between 1°73 and. 1^82 was the highest 
oF all the major Fields oF science. The 
1 5 - pe rc eh. I j n c re a se a n 1 lc i pa ted i n 1 98 3 vva s 
the second largest. among the Fields, Because 
the absolute dollar support to this Field 



lias always been small, relative to other 
fields, the Urge recent increases still do 
not raise the share of the total very sig- 
nificantly. DOD, providing approximately 
oO percent of the Federal. support to this 
Field, realized increased. obligations oF 22 
percent In the 1983 budget. ^ 

Although psychology commanded the 
smallest share of 1983 Federal research; 
support— 2 percent— this field showed the 



largest percent gain in the 1983 budget— 
20 percent; Support to psychology has 
increased 8:0 percent per year on the 
average from 1973 to '1982: HHS and DOD 
together provide nine- tenths of the total 
Federal research support to this field: 
Three-quarters of the 1983 proposed in- 
crease reflected DOD programs, especially 
4 those of the Army and Air Force. " : 



V 
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section 2. 



performer! of fad 
reaeiroh ind d§v« 
ment: an overview 



ral 




Industrial firms make up, by far, the 
largest of the performers of Federal research 
and development and, at the present>ime, 
comprise the most rapidly growing group 
in terms of Federal R&D support. This 
section addresses growth trends of the 
performing sectors within theTederal R&D 
total. Emphasis has been placed on the 
rridst recent years. 



the background 



Ever since World War ff the largest share 
of total Federal R&D support fcas been 
directed to extramural performers. In the 
1983 budget the share of R&D Ftinding 
represented by extramural performance 
reached an estimated 76 percent, or $32.8 
fctllion. 

Federal intramural activities showed 
steady year-to-year .growth throughout the 
1967-83 period with less variation in rates 
of growth than the other performing sec- 
tors. Changes in broad performer relation- 
ships have been brought about chiefly by 
changes extramural funding. The recent 
sharp growth in DOD programs has pro- 
vided sufficient support to extramural 
performers, especially to industrial firms, 
to bring the broad extramural-versus- 
intramural relationship close to that of the 
late sixties when DOD also strongly dom- 
inated total Federal R&D activities. y 

Federal support tQ universities and col- 
leges, largely spurred by growth in NIH 
and NSF programs, grew each year after 
1970, "but the amounts proyided were not 
sufficient to raise the extramural share of 
the Federal R&D total while industry 
growth was moving. so_s lowly [chart 8). 
Since, 1981, Federal R&D funding to aca- 
demic has leveled off. 
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Chart & Trends In Federal R&D obligations by major performer 

(Semilog sea to) 
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3^,000 

20,00a 



10,000^- 
9fOOQs — 

6,00f£- 
5.00oj- 
4,00$- 

wop 

2,000^ - 



i.rxxr- 

90*- 
800 
700 
606 

500;- 
20S 



100 




Industrial firms 3 



Federal intramural 



Universities and colleges 



FFRDC's adm. by * --^ 
universities — 



■ m mm_m ■ mm ■ JJr • ■ " * 



Other nonprofit institutions 3 



i \ \ JL | ; JL 



I I I L- I 1 L 



1967 69 



71 



73 75 77 

Fiscal year 



79 



a ihciu^s federally funded research end development centers (FFRDC's) administered by (his sector: 
SOURCE: National Science Foundation 
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federal intramural 

THe Federal Govern merit is the second 
IsK&tM performer of federally supported 
R&D progrtims Sit&r the industrial sector, 
ikviiu riling currently for <iri estimated 24 
percent of the Federal R&D tot Si Federal 
rritr«i{jiur^j performance was expected to 
reacrf 510.2 billion in 1983. a 5-percerit 
increase over 1^82. equal to the projected 
rate of inflation (table 5). 

There are approximately 700 Federal 

s~ laboratories and installations located in the 
50 States, performing a diverge array of 
R&D activities that pertain to agency 
missions: This number appears not to Rave t 
changed scnce 1°©7/ Activities embrace 
basic research, applied research and de- 
velopment. An estimated 57 percent of 
the support to intramural performance in 
vvas expected to be directed toward 
development programs, mostly those of 
DOD and NASA; 25-percent to', 
plied research; and 15 percent toward basic 
research (chart 9]. o <, 

Much of the cost of intramural work is ^ 
F-or personnel who are either directly iri^^ 5 " 
volved with jhe performance of R&D 
projects or, as is the case in agencies such 
as NSF. who are responsible for the admin- 
istration of R&D activities. Between 1973 
and 1983 real funding for intramural work 
has remained almost constant (chart 10). 
During this period the number of scientists 
and engineers employed by the Federal 

^Co^ei nment has increased by approxi- 
mately o percent; 8 which may indicate that 
salaries may have fallen slightly behind 
the rate of inflation or that the mix of 
personnel has changed 

dod 

DOD has always ranked first among 
Federal agencies in intramural R&D per- 
: jlprmance. averaging more than brie-half 
of total Federal obligations for intramural 



f tabie 5; Federal obligations for research" and develbprnetit by performer: 
:> fiscal years 1973 arid 1981-83 



[Dollars in mittionsl 



Agency 



Total 



Federal intramural 

Industrial firms 

FFRDC's administered by 

i ndustr^frryns . .. — * 

Universities and colleges ....... 

FFRDC's administered by 

UhivbrsJ^es :::;;;:::;;:.:... 

Other "nonprofit institutions 

FFRDC's administered by other 

nonprofit insijtutibns^. ._ 

State and local governments . . . . 
Foreign ._ 



Actual 



1V? 



$16,800 



4:762 
7.731 

582 
1,917 

725 
578 

'183 
257 
64 



1981 



$34,§17 



8,729 r 
16.261 

1,414 
4,478 

1.829 
1,120 

525 
222 
340 



Average 
annual 
percent 
change 
1973-81 



+ 9.6 



+ 7.9 
+ 9 r 7 

+ 11.7 
+ 11.2 

+ 12:3 

+ 8:6 

+ 14:1 
' -1.8 
+ 23:2 



Estimated 



1982 



9,645 
19.212 

* 1.477 
4,584 

> j .890 
1.112 

491- 
202 
342 



Percent 
change 
1981-82 



+ 11.6 



+ 10.5 
+ 18:1 

+4:5 
+ 2.4 

+ 3.3 
-:7 

-6.5 
^9.0 
V + 6 



i!b3 



$42 L 974 



1Q,: 64 

^2:443 

1.#2 
4.720 

1.963 
1.166 

558 
205 

3M_ 



Percent 
change 
1983c83 



+ 10.3 



. + 5.4 
+ 16.8 

-24 

+ 3.0 

f3.9 
+4.9 

+ 13-6 
+ 1.5 
-8£. 



SOURCE: National Science Foundation 
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Chart Fedar al i>blIgation* for research and development bf 



RiiMrch and d#v*opmfrt 

. .SeObllllon 



i\ ■ V -.AiljJthep*' 
Univ. admin, FFHbt? 

-}jg2K&oy t 

and colleges . 0 , 

Jf 1170 

Unhrtx*W«* 
and coll«gM 
$4.7 billion 



• L *■» M.. 

ti i :■ r 



,•: KY,r 



v ■.•-tii;,i1 i \ f Kt p«»H iin Lt.li/.itu-n 



V. 



i ) <- 



■•ft -'ft *)'»•*) 't YfV.1 Kt-fiifri? 

lu'.ir:ni4- I\m In- 
■ : \vjvi. ' I ,»h<r.itont-s- 
il S ,vmf tnurvj.itiitn. 
• F •* t hf > t-.i' KnJtri£ 

L > «. .-<\ trtitnt'iu 




includes other nonprofit institutions, FFRDC's administered by nonprofit Institutions, State and local governments, 

and foreign performers, . * 

includes federally funded research and development centers (FFRDCa) administered by this sector: " i 
SOURCE: National Science Foundation 
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.Chart 10. ^Trends In Federal 
R&D obligations to 
intramural performers 



Billions of dollars 
12 




77 79 
Fiscal year 



81 82 83 
(est.) 



*B*a*d*oo tt* GNP Implicit pric* deflator with 
ah «s8mafi for inflation of 5.0 pwc«ht IK fiscal 
year 1983. 

SOURCE NiOohal Sciatica Foundation 



research and development during the 
1973-83 period (an estimated three-fifths 
in 1983): DOD intramural funding showed 
relatively slow growth between 1973 arjd 
1^81 (table 6). In 1<?S2 and 1983 the 
indicated increases for DOD were far 
greater than for any other agency, in those 
two years, intramural support-for oil other 
agencies combined actually decreased. 

DOD intramural activities in the early 
seventies reflected Fiscal constraints tha 
were placed on overall de*rehse budgets, 
during that period the DOD laboratories 
assumed an increasing share of technology 
base work (basic research pl^s applied 
research) as extramural awards were re- 
duced because available funds were drawn 
upon to meet Federal comparability pay 
increases. A DOD policy of special support 
to technology base programs Was initiated 
in 1^7b to direct funding to extramural 
performers, including industry and ihni- 
versities" and colleges: Intramural work also 
_ benefited: however: The interaction be- 
tween intramural and extramural research 
teams was considered especially productive 
in the advancement of the state of the art 
of. weapons technology. 



; From l^7o thnuigji 1983 DOD Intra- 
mujal Kinding tor development showed 
on average annual gain or 11. o percent, 
compared with ah aririuol Me of 3.8 petfcent ' 
between 1973 arid i°7o. Added funds .ere 
greeted to develop merit of strategic arid 
tactical systems. '? 

Intramu r..l .i PP 1 ied research showed ah 
average annual* gain of 8.7 percent between 
1973. arid 1983, compared with art average 
annual decline of 1.9 percent in the earlier 
period. Increases encompassed work-in such 
areas as missile technology, ballistics tech- 
nology, high-energy lasers, chemical- 
biological defense, nuclear propulsion for ' 
ships, undersea weapons, aerospace pro- 
pulsion and flight dynamics, and command, 

control, and communication. 

. _ _ — _______ <, 

Between- 1^7b and 1°S3 the average 
annual increase in DOD funding to intra- 
mural basic research was* 9;5 percent, 
compared with 3:2 percent in the earlier 
period.'Much of the effprt was placed m 
the military sciences— in oceanography, 
materials sciences, ^/nedical sciences, 
physical sciences, and electronics, to name 
some leading areas. 

The current emphasis on development 
has effected DOD intramural, as well as 
extramural, activities. Jn 1973, the_de.v'el-& 
opment share of DOD intramural work 
was 73 percent, compored with an estimated 
79 percent in 1983. The basic research 
share, however, .ha.; remained the same, at 



3 percent. Applfed research has declined 
in eni{->ha^is from a 22-percent to o 16- 
percent <hare of the DOD intramural toM 
Some ot the chief A'H* Force laboratories 
are the Avionics Laboratory at Wright-" 
Patterson Air Force Base (AFB), in Ohio; 
the Armament Division at Eglin AFB in 
Florida; the Weapons Laboratory at Kirt— 
lar^d AFB.fh New Mexico; the Flight Test 
Center ai Edwards AFB in California; and 
the Rome Air Development Center at 
Griffiss -AFB k. New York State: 

Army laboratories include the White 
Sands Space Harbor-in White Sands, New 
Mexico; the Missile Command Laboratories 
at Redstone Arsenal in Alabama; the Walter • 
Reed A^my Institute .of Research in Wash- J 
ington. D.C.; the Mobility jEquipment R&D* 
Command m Fort Belv<£ir^ Virginia; and 
the Chemical Systems. Laboratory at the 
Aberdeen Proving Ground in Maryland. 

Navy laboratories include the Surface 
Weapons Center in Silver Spring, Mary- 
land; the Weapons Center at China Lake, 
California; the Research Laboratory In 
Washington, D C.; the Pacific Missile Test 
Renter at Point MugU, California; the 
Underwater Systems Center, at Newport,, 
Rhode Island; and the Air Test'Center at 
Patuxent River, Maryland. 

nasa 

_ Since. 19<?7 NASA has ranked second 
behind DOD in intramural R&D activities. 



Table 6* Federal R&D obligations to intramural performers, by leading support 
dgency: fiscal years 1973 and 19*31-83 

i (Dollars in millions] 





Actual 


Estimated 


Agency 


1973 


1981 


Average 
annual 
percent 
change 

1973-81 


1982 


Percent 
change 
1981-82 


1983 


Percent 
change 
1982-83 


Total 


$4,762 


$8,729 


+ 7.9 


$9,a*§ 


+ f0.5 


$10,164 


+5:4 


2,675 

. 893 
^363 


4.281 
1.347 
872 


+ 6.1 
+ 5.3 
+ 11.6 




+ 23.5 
+3.6 
+2.6 


5,978 
1.422 
935 


+ 13.1 

^69 
+4.5 


Department of Defense 

National Aeronautics and Space 
_ Administration ::::::.::.,..., 
bej3artment of Health and Human 


5,286 
1.396 
895 


Nationa' institutes of Health 
Other hHS 


253. 

- no) 


639k 
234 


+ 12:3 
+9.9 


652 
243 


+ 2.0 
+4.0 


671 
264 


+3.b 
+8.5 




260 
570 


511 
1.71s 




521 
1:348 


+ 1.8 
2*-9:9 | 


547 
1.283 


+5.1 
-17:1 


Deoartment of Agriculture 

All other agencies \. 


+8.8 
* +14.8 



HEWcata were used minus data for the CWiceof Education and the National Institute of Education 
SOURCE. National Science Foundation 
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The average annual-growth rate |4. 3 per- 
cent) <irue i^/3 has not kept pate with 
itirlation and has been the lowest oF the 
leading intramural-support agencies (chart 
II): The increase For NASA in 1983 was 
only 2 percent over 1982.. 

Some of the chief NASA facilities are 
the Marshall Space Flight Center in Hunts- 
viile; Alabama; the Lyndon B. Johnson 
Space Center in Houston, Texas; the Gbd- 



dard SpacN? Flight Center in Creenhelt; 
Maryland; the Lnngley Research Center 
in Haunpt^ri, Virginia; the tewjs Research 
Center in Cleveland, Ohio; the John F. 
Kennedy Space Center at Kennedy Space 
Center, Florida; and the Ames Research 
Center at Moffett Field in California. 

Ih contract to DQD; the intramural 
development effort for tS ASA has been 
declining in relative. terms while the research 



Chart 11. -Trends in Federal BSD obligations to Intramural 
performers b£ leading support agency 

(Semilog scito) 



Billions of dollars 
6,000 ~ 




"Data have been adjust*^ to reflect only health and human services programs (wrthoul education). 
SOURCE: National Sci .ce Foundation 
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eFFont has been increasing. In 1^73, the 
development Share of the NASA intramural 
R&D total was 56 percent compared with 
, 43 percent iri the current estimates. The 
basic research share has grovvn from 16 
percent to 20 percent,, arid the applied 
research sH 4 are from 2b percent to 37 
percent. These figures reflect a decreasing 
emphasis on develbpitient efforts connected 
with the space shuttle program and an, 
increasing emphasis on resea reconnected 
with the' space sciences program. 

■ hhs 

HHS has ranked third in intramural 
funding since 19o7 and currently accounts 
-±ox 9 percent of the Federal intramural 

r total: The leading group of activities con- 
sists of a diversity of biomedical research 
programs conducted at NIH facilities. NIH 
accounts for approximately 70 percent of 
the RRS intramural total. .The strong 
growth in support to NIH programs during 
the seventies, especially to work in cancer t 
and heart disease, was instrumental in 
producing an average annual gain in in- 
tramural funding for HHS of 11.6 percent 
in the 1973-81 peridd. Since 1981, HHS 
intramural growth has b^en slight— an r 
increase^bf 3 percent iri 1982 akd a proposed 
increase of less thari 5 percent in 1983 : 
These increases reflect a somewhat lower 
priority for health research in recent Federal 
budgets as compared with other budget 

^ research areas, such as defense and space. 
Intramural research activities for the 
Alcohol, Drtfg Abuse and Mental Health 
Administration (ADAMHA) declined 
somewhat between 1973 and 1976. In 1977, 
a rising trend began as, greater attention 
was given to mental health programs. . 

HRS leads all other agencies iri intra- 
mural basic research support. Since 1976, 
NIH alone has supported more intramural 
basic research than any other agency. NIH 
basic research activities have been primarily 
concerned with understanding the underly- 
ing phenomena related to life- processes. 
NIH obligations; for intramural basic re- 
search increased at an average annual rate . 
of 13.1 percent betweert 1973 and 1981. 
NIH increases^n 1982 and 1983, however, 
were 3 percent each year— less^than Infla- 
tion rates. 

• By comparison; ADAMHA basic re- 
dP jfi-Ji^ pport increased by 33 percent in 
l^Zancl lo percent in 1983-far exceeding 
inflation rates. ^DAMHA continues to 
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place particular eni ptosis on alcoholism 
but also conducts studios on mental disease 
and neurological disorder s^Vr^d^on the 
biomedical Factors in, and health effects 
of, drag abuse: 

Basjc research and applied research 
I accoanted for eqaal sffares of the HHS 
intramural R&D total hi ftie 1983 budget- 
jj© percent: Development accounted for 8 
percent. Rates of growth For applied re- 
search have been similar to those for basic 
research. 

The major NIIR research Facilities are 
those of the National Cancer Institute; the ' 
National Heart Lung, and Blood Institute-; 
the National Institute oF Arthritis, Diabetes, 
and Digestive and Kidney Diseases; and 
the National Institute of Neurological And 
Communicative Disorders and Stroke. The 
.major ADAMHA laboratories and research 
facilities are those of the National Institute 
of Mental Health on the NIH campus in 
Bethesda, Maryland. 

' M, 
usda ^ 



USDA supports intramural research in 
disciplines related to agriculture and For- 
estry: The R&D .goals of this agency are 
accomplished chieFIy through intramural 
activities (charts 12 and 13). Funding For; 
USDA intramural work, showed an average 
annual growth of 8.8 percent during the 
1973-81 period, as compared with a 2- 
percent increase in 1982 and a proposed 
5 -percent increase in 1983, 

ARS is the primary contributor to USDA 
. intramural research, making up more than 
60 percent of the intramural R&D total 
over the 1973 : 83 decade. The Forest Service 
contributed approximately 20 percent and 
the Economic Research Service, approxi- 
mately 10 percent. 

'For many years ARS research has nearly 
all been conducted intramurally— in animal 
and plant production, and in the use and 
improvement of soil, water, and air. This 
research has been almost equally divided 
between basic and appjied, with a somewhat 
greater emprtasis or. applied research. 

The Forest Service has conducted re- 
search programs on trees, timber, and 
watershed management; wildlife; recrea- 
tion; fije control; Forest insects and disease; 
Forest products utilization; and renewable 
resources. Emphasis has been placed on 
basic, rather than applied, research. 

The Economic Research Service conducts 



Chart 12. Share of agencies 9 

R&D total performed 
intramurally: FY 1983 (est) 



average annual gains for 
basic research* show a ^.3- 
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SOURCE; National Science Foundation ~ 



Chart 13. Sharaof Federal 
intramural R&D obligations by 
selected agency: FY 1983 (est) 



Interior 2% 




SOURCE: National Science Foundation 



research on the economics of agriculture^ 
most of it applied in character: 
; b*5E)A sponsorship of applied research 
has grown almost steadily throughout the 
1973-S3 decade. Overall, applied research 
support has grown at an average annual 
rate of 8.2- percent For the 1973-81 time- 
span, with less than a 1 -percent gain in 
1982 and only a 3-percent gain In 1983. 



/ 



By contrast 
in tram lira 

t^Pj^col increase during th«? i ^73-81 period, 
^Ilbwed by a 5 : percent increase in 1982 
"and a* 10-percent 'increase irf 1^)83.. The 
greater ' iiicr eases For basic research are 
related > tb ARS program^. ' 

The chief USDA laboratories of ARS., 
out of a total "of 114, are the Agricultural 
Research CenttrrHh Beltsville, tvlar^iarid; 
the Northern Regional Research Center 
in Peoria; Illinois; Eastern Regional Re- 
search Center in o Wyndmobr, Penrisylvariia; 
VVestern Regional Research Laboratory in 
Albany, California; and the Southern Re- 
gional Research Center in New Orleans, 
Louisiana: The Forest Products Laboratory 
in Madison, Wisconsin is the leading one. 
Among 75 laboratories of the Forest Service: 



other agencies 

' T ne remaining agencies accoanted for 
approximately 10 percent of all Federal 
intramural R&D funds in 1983; The largest 
of these include: the Department of the 

.Interior with $245 million; the Department 
of Commerce with $206 million; DOE with 
$148 million; the Veterans Administration 
with $141 million; NSF with $126 mil- 
lion; and EPA, $110 million. 



industrial firms 

Based on the 1983 budget, Federal R&D 
obligations of $23.9 billion directed to 
industrial firms (including FFR DCs) 9 were 
expected to account for 56 percent of all 
Federal R&D performance. Compared with 
51 percent as recently as 1981.' The total 
represented an increase of $3:2 billion over 
1^82, making 1983 the third consecutive 
year that Federaf R&D funds to industry 
were growing at a higher rate than to any 
other performing sector. The growth is 
chiefly attributed to development contract 
awards made by DOD and NASA, which 
more thart offset the, decline in DOE de- 
velopment activities. 

Industr_y_now accounts for the largest 
amount of R&D expenditures nationwide, 
and is increasing its efforts tastay com- 



• rhr.uifchoiji this iwiiilvM* rcK'femev to. inJusfri.il firms 
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' petiitve through new and improved prod- 
ucts and processes. 10 Because of lis unique 

* role as the Nation's largest performer of 
research and development and the primary 

producer of goods arid services Jor the 
(Joxernmerit, the industrial sector is irra 
better posltjorijhari other sectors to assume 
additional R&D work for Federal agencies. 
In/constant dollars, Federal R&D funding 
to industrial performers grew only slightly 
over the 1973-81 period, advancing at an 
average annual rate of 1.6 percent in sharp, 
contrast to an average annual rate of 9:6 
percent from 1^81 to 1983 (chart 14): 
Together, DOD ( NASA, and DOE will 
account for an estimated 97 percent of all 
Federal R&D funds directed to industrial 
firms in W»3, with DOD by far the leading 

' source of such funds (charts 15 and loj. 
The -a me pattern was evident in 1 L >73. 

Obligations for development were ex- 
pected to- account for the overwhelming 

V 



'°N.iti\'nji Svivnie hjunJation. National Patterns of Science 
jnJ Technology Re>oitrces t .o'p. tit ~ 



R&D obligations to Industrial 
^ ^ performers* . '■' 



2a- 



— Current dollars 
• -—Constant (1972) d^llarsp 



**•-■ 



_L 1 




1973 75 



'includes federally funded research a>d devel- 
opment centers (FFRDC s) administered by this, 
sector. 

b 8ased on the GNP Implicit price deflator with ah 
estimate for inflation of tXt percent In 1983: 
SOURCE: National Science Foundation 
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Cha/t15, Share of Federal 
R&D obligations to Jndustry« 
by seated agency: 
FY 1983 (est) 



AN others 3% 




Chart 1^Share_otAH9 ^ ^i e8, 
ft&D total performed by 
Industry:* FY 1983 Tost) 




•incUicKw f aderatfy funded re ee t rohand d*yetor*ne*»t - 
cehter«4PFBOCsf ertrnkiWarttf by this sector. . 
SOURCE: National Science Foundation 



share— 89 percent— of Federal R&D Funds 
provided to industrial Firms in 1983. This 
is on^ reason For the size of the large 
industry share within the Federal R&D 
performance total since development is 
generally more .expensive than basic or 
lied research. For each of the three. 



leading support agencies, development 
contracts account for approximately nine 
out of 10 of the R&D dollars obligated to 
the industrial sector. 



1 



*f ncludoe federally tun dod research and devetopment 4 
ce#He« (FFHOCs) administered by rhjs eector. . ^ 
SOURCE: National Science Foundation ., $i 



The share of DOD within all Federal 
R&D support directed to industrial per- 
formers has grown from e>2 percent in 1981 
to the current 70 percent— the highest since 
the late sixties. Opposite changes Have, 
appeared in the shares provided by DOE 
which, at an estimated 8 percent in\983, 
has Fallen well below the 19-percent high 
in 1*79. • . 

Between 1982 ar^d 1983 DOD R&D ob- 
ligations to industrial perFormers were ex- 
pected to advance 22 percent, reaching a 
total oF $lo.7 billion (table 7). This increase 
Follo wed a rise oF 26 percent in 1982. Each 
of these relative increases was more than 
tvvice^the average annual rate oF increase 
of percent in the 1973-81 period. 



Table 7. Federal R&D obligations to industrial performers, by leading support 
agency: fiscal years 1973 arid 1981-83 

[Dollars in millions] »' 





Actual 


Estimated , 


1973 


1981 


Average . 
annual 


1982 




1983 


Percent 
change 
1 982-83 


Agc-ncy 


percent 
change 
1973-81 


Percent 
change 
1981-82 


total ■. . .- 

Department of Defense 

National Aeronautics and Space 

Administration 

Department of Energy' 

AN other agencies 


$8,314 

- 7 


$17,675 


+ 9.9 


$20,689 


+ 17.1 


$23,884 


+ 15.4 ' 


fe.140 

1.961 
773 
440 


10,931 

3.389 
2,486 
768 


-1-9.9 

+ 7.5 
+ 15.7 
' -1-7.2 


13,762 

* 

3,807 
2,407 
713 


+25.9 

+ 9.1 - 
-3.2 T 
-7.2 


16,728 

4,420 
2.009 
728 


+21.6 

+ 16;1 

-16.6 

+2:2 



' For 1973 data lor the Atomic Energy Commission were used 
SOURCE National Sc ence Foundation 
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NASA showed an estimated to- percent 

.... . ..«mv- ... » _ . 

increase in R&D obligations to industry 
in the V*&i hadggt; to a total or* $4.4 billion, 
Following a 4-percent increase in t^SZ. 
" These increases compared with an average 
Funding increase of 7.5 percent per year 
from l«->73 to;19tH following a sharp decline 
from l^o7 to the midseven ties (chare 17). 

The pattern for DUE was the reverse of 
that for POD. arid NA'SA. Based on the 
i$S3 budget, the estimated $2.0 billion in 
DOE R&D obligations to industrial firms 
was nearly 17 percent below the level, 
and followed a decline of 3 percent in 1952. 
These reductions contrasted markedly with 
the 15. 7- percent average annual increase 
seert for the energy agency over the 
1973-81 period. 

In 1983, as in 1967, 'the same share of* 
DOD R&D funds was directed to indus- 
try— 08 percent. In the early to itiidseveh- 
ties, however, this share- was as low as ol 
* percent::The comparable share for NASA 
was 78 percent to industry in 1967, reaching 
a low of 59 percent daring the midseven ties 
and then risTrig again. The variation in 
the NASA share is accounted for by cycles 
inherent in^the course of activities related 
to large-scale programs, such as the Apollo 
moon landing of the late sixties and the 
space shuttle that accelerated in the next 
id years. Both of these programs required 
substantial efforts by industrial contractors. 
' In 1^74. the NASA budget reflected com- 
pletion of tjne Apollo program and the 
transition to the major initiative for the 
severities, the space shuttle. At that time, 
the proportion of the agency s R&D funds 
accounted for by intramural activities, 
some of which were in preparation for 
development of the space shuttle, reached 
the highest point of the 19&7-83 period— 
33 percent: 

The DOE pattern also reflects large-scale 
program changes. This agency has always 
relied on FFRDC's for the performance of 
nuclear R&D activities. Those administered 
by industry have accounted for almost 
one-half of totaj DOE obligations to 
industrial firms. Over the 1967-76 period 
the industrial share of the energy agency 
R&D total was typically between 55 percent 
and 57 percent. In 1983 industry perform- 
ance was expected to account for only 51 
percent of the DOE total as nonnuclear 
programs declined. 

The remaining agencies that provide 
R&D support to industry have made Up 3 
percent to 5 percent of the industry total 
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Chart 17. Trends In Federal BSD obligations to Industrial 
performers 8 by leading support agency 

(Semilog scale) 



Millions of dollars 
20,000 




75 

Fiscal year 



Pr»sld#nt*o 
1983 bud 0«t 



*lnclud«W r*der*jry furxJed r«*#A/ch and development center* (FFRDC's) administered by this w 
SOORCe National Science Foundation 



5 
1 



81 82 83 
(est) 



i 

«1 



in the 1973-33 period. The amount of 
Funding provided by these agencies— chiefly 
DOT', HHS, and EPA-has remained re- 
markably stable since 1981. 



independent research arid 
development 

In.addition to the R&D efforts industry 
performs in direct response to the needs 
of Federal agencies, certain contractors— 
notably those selling goods or services to 



DOD and NASA — also perform "inde- 
pendent research and development/' or 
' IR&D.' This work is "independent" in 
that ii is conducted by the companies oft 
their own initiative and Under their own 
control. A portion of the ctfst of IR&D is 
recovered by the companies through over- 
head charged to the Government on cost- 
reimbursable contracts, in keeping with 
agreements as to the share of total company 
IR&D corporate activities deemed appro- 
priate for Federal reimbursement as an 
allowable indirect cost. 
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Companies submit to sponsoring iigeri- 
cies portfolios of R&L5 projects that tliey 
have planned in areas related to their 
primary R&D arid procurement contracts. 
The agencies review each project and decide 
whether the Work is appropriate for Federal 
reimburseYnent under the IR&D program, 
basing decisions on the relevance of the 
work to the. sponsoring agencies R&D 
missW$. 

Payments to contractors for iR&D are 
suBstarriial. Irrl98l, such payments for 
the first time exceeded $1 Billion (table $}. 
Almost all such funding is provided, by 
DOD, which has accounted for more than 
9.0 percent of ilfa? fetal since 197.2. . 

The Government has three major objec- 
tives for the IR&D support program: to 
create an environment which encourages 
development of innovative concepts for 
. defense and space systems and equipment; 

to develop technical competence in con- 
tractors so that they can respond compete 

* lively to requests for proposals; arid to 
contribute to the economic stability of con- 
tractors by allowing them technical latitude 
to develop a broad base of products. 11 

The dollars t provided for IR&D are not 
separably identified in the Federal Funds 
survey, although* the funds are included 

* in DGD and NASA reported totals because 
IR&D reimbursements are provided 
through payments associated with indi- 
vidual R&D contracts.* IR&D amounts are 
also covered in reports that companies make 
to NSF but are included as part of overall 
R&D expenditures. 12 

universities and 
colleges 

Universities arid colleges'accounted for 
11 percent of total Federal R&D obligations 



_ M Sw Defense Aii^uisilion Refutations {formerly ihe Arnu^J 
Services Procurement Regulations), Section _ 15-205 J5. .md 
U.S. Department o£ Defi-nse Inslrui lion .3100 oo. January 
7. 1*75'. .tha Decemher 6, 1^76 For ,i di-tdili.'kl «3t-st ripti»Jn o\, 
anJ reimbursement guidelines tor. iR«5cD etiorK For LidJi- 
iu»n.il information regarding Federal IR&D sit D.iviil D. 
.Atki'f. I ndi*pfndt*nl R&D Key to Tvy hnoloy[K_al Crowth._ 
Drf t'tt>e Sysfv»?> Mt«rii<<i>/ruL'riI Ki'vh'io, Vul 3 (Winter l*»30); 
pp. 43-ji7. arid H.lward Liriory Hetnel. An Overview of 
DUD /\»/iVy tor Atiii Atitnitiistrtftiun of IniU'in'ntU'tit Re* 
M-.ir* /r jtuT Dfi-t !oi»tii'itt, Di-fen^e Systems Mana^t'inenl 
S< h»»4»l. Di'ti-nM* Dm uincnMiiitn Center. Nn At)A 01J.^r>2. 
May 1 4, 75 

"See National Science Foundation. Research anJ Devel- 
opment w Imhtstry, I960. Funds, 1980; Scientists umJ £«g»- 
•\.eer$. Unuar\iA*£l. DefaileU Statistical Tables (NSF 32017) 
iW^hihKton.D C : I«B2|: 



"in the I l W budget. The $4 7 billion directed 
to the academic sector was 3 percent higher 
than the i°S2 level (table Q). The chief 
reason for these lower growth rates was a 
reduction in 'he rates of increase for HHS, 



especially for NIH. HHS recounts for 
appioxiriiately one-half of all Federal 
support to the academic sector arid, there- 
fore, has a stiorig iritluerice bri trends in 
overall s Up port (chart^lb). 



Table S^Expenditares for IR&D ^ 
reimbursement by DOD and NASA to 
major contractors 

[Dollars in millions) 



Year 


DOD 


NASA 


Total 




— -V- ~ 

1964 . .".* " 


S 270 


$ 5Q 


$ 320 


1965 


274 


61 


335 


1966 


315 


69 


384 


1967 


369 


58 


427 


1968" 


410 


61 


* 471 


1969 


468 


43 


511 


1970 


436 


44 


48(T~ 


1971 


354 


41 


495 


1972 


392 


40 . 


432 


1973 


441 


38 


479 


1974 


467 


39 


506 


1975 


501 


40 


541 


1976 ........ 


544 


41 


585 


1977 


598 


46 


644 


1978 


643 


49 


692 




715 


54 


769 


HT980 


812 


57 


869 


1981 (est.) . . . 


1.023 


66 


1.0S9 



Chart 13. Share of Federal 
research obligations to 
universities and college* 
by selected agency: 
FY 1983 (est) 



.;-r 




SOURCES: Oe^enjw C_qni_ra_c_i Audi! Agency {OCAA) and NASA 
unpuciisned data. ^ 



SOURCE: Nattooai Sctenc* Fouodtftton. •. 



Table 9. Federal R&D Obligations to universities and colleges, by leading 
support agency: fiscal years 1973 and 1981-83 

* * [Dollars In millionsj * * 



Agency* 



Total 



Department of Health and Human 
Services 

National Institutes of Health .... 
Other HHS 

Department of Defense . 

National Science Foundation : 

Department of Agriculture 

Department of Energy 1 ......... 

National [Aeronautics and Space 

Administration 

All other agencies 



Actual 



1973 



$1,917 



881 

761 
120 

2C4 
374 
94 
83 

111 

169 



1981 



$4,478 



2.185 

1 ,984 
201 



Average 
annual 
percent 
change 
1973-81 



+ 11.2% 



+ 12.0 

+ 12.7 
+ 6:6 



573 +13.8 

702 +8;2 

243 +12.6 

300 +17.5 



* Estimated 



1982 



$4,583 



134 

291 



+ 6.4 
+ 7.1 



2,231 
2.054 
177 

677 
697 
266 
269 

191 
252 



Percent 
change 
1981-82 



+2.4% 



•+2.1 

+3-5' 
-11.8 

+ 18.2 
-;7 
+9.5 
T 10:4 

- +4.1 
-13.6 



1983 



$4,720 



2,285 

2, iog 

t85 

797 
• 748 

267 
254 

191 
178 



Percent 
change 
1982-83 



+ 3.0% 



+.2.* 

+2.2 
+4.4 

+ 17.7 
+ 7:3 
+ .5 
-5.6 



-29.3 



1 For.i973 data for \r*e Atonic Energy Commission were used. 
SOURCE National Science Foundation 
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Constant-dollar gains in Federal support 
vvere registered between 1^73 and l^SO, 
followed by yearly declines through i c ?63 
(cHcirt. 1*5). HHS Had made the greatest 
contribution to the growth until 1979, but 
thereafter the rates of increase slowed 
markedly. After 1980, the increased fundt 
irig provided by such agencies tis fcJSF, 
NASA, arid DOE dropped off: DOD was 
• the only agency showing increases aheiuj 
of inflation'. 

The declining support trend for DOD 
continued until the rnidseventies, but in 
the meantime HHS and NSF support to 
universities and colleges was showing 
important gains; NfH received large in- ' 
creases in funding and much of the funds 
were directed to universities and their 
associated medical schools. NSF picked t:p 
grants Fr.om DOD and other mission- 
oriented agencies as a result of the Mans- 
field Amendment io the '1^70 military 
procurement authorization, restricting 
DOD to the support of research projects 
that had a "direct and apparent" relation- 
ship to specific military functions and 



Chart 19. Trendi In FediraJ 
R&D obligations to universities 
and colleges 

Billions of dollars- 
5 



1 Current dollars 
Constant (1972) dollars 5 



+ - i ! J. 



1973 



75 



77 79 
Fiscal year 



81 82-63 
. (est.) 



^aied on the GNP rmpllcil price deflator with an esti- 
mate for inflation of 5.0 percent In fiscal year 1983. 
SOURCE: National Science Foundation 



operations. ty In the 19*3 budget HHS 
KLO'-iitcu ft?* 1 ^^ ptrttnt *\t the Support 
-total; DOD^or 17 percent, arid NbF. for 
lb percent. 

In the Lite seventies, all the It iJmg R&D 
support 'agencies provided increased funds 
to acidemia, partly reHectihg -ihe _ Gov- 
ernment policy, established in W/7 pro- 



viding support to basic research at rates 
iiliead oMritlatio:i7-hart 20). : 



"Ls luikh-ss NHtMMi^lV htlt'll IM. *l Nhliurv 
Vt\>L i'Miiu-iii AiiiluTi/icuxi Ail tit lis^.il t t-jr l*>;"o jN t >vi>m- 

hi-i i i i iJ c^i 



Within tlie tutai oi R&D suppor t to ttfe 
academic sei tor. research has always Kir 
i uit weighed developrilerit. In 1^*3 an esti- 
mated percent or total Federal .R&D 
; -support will be in the rotin or research— 
and an estimated 58 percent in the form 
cH bcisic research. For most agencies the 
research c ompcv^fltiinakes up" v i r t u 1 1 y 
^he entire R&D commitment; only DGD 



Chart 20, Trends In Fad a rat RAD obHgatione to unlvirsHles ami 
colleges, by leading support agency 
(Semilog seals) 

i 

Millions oi dollars * ' , 

3,000 



2,000 




1967 



69 



71 



73 _ 75 77 
Fiscal year 



79 81 82 83 

mi 



President's 
1983 Budget 



■Data have been adjusted to raflecj.onfy health and human services programs .(without education). 
SOURCE* National Science Foundation 
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claims a research sharefas.Jow 1 as b 1 percent 
in Uhart 2ij.fot_BHS the share is 

°2 percent these two agencies provide 
almost all the JeVelopi^nl support Hire, ted 
* to universities and colleges. 

T h e t r e n d s \ n ru ri d 1 n g f prio t a I je se a re h 
support paralleiifchose For lotal R&D sup- 

r- 

Chart 21._ Rf fsarch as a share i 
of agonctea* R&D total for ;J 
university arid college, , a 
^ parformars: FY 1983 (aatl 



Perc6at_ 
40 60 




port-vvuh tiie chief differrncu mat NSF 
rank. ; sKotid'behind f IMS jNlHj. Followed 
by DOb (table ' . : 

•fields of science and 
engineering 1 

Based on the i°63 budget, growth in^ 
; federal R&U support io jcadehiia largely 
depends on DOD programs, with the 
Ui^^im in babiL resc.ui h to be realized 
FronyNSF support. The lot* 3 budget stated 
thafSpeLial emph»sis was given to strength - 
en/n^basic research in the physical sciences 
and engineering. 14 

TVe budget also cited the ne^d to main- 
tain a strong national research e 5 fori in all 
scientific disciplines to provide for advances 
in health tare, nutrition, and agricultural 
productivity, arid new technologies for 
dererise. spale. a r * ' ■ neigy: It pointed^ Lit 
that researcher^ universities and cpfieges 
conduct approximately one-half of all the 
bask -research performed nationally J 

Even though the N5F increase in research 
(and in basic research) support to acaflemia 
was expected to be somewhat aheiid of 
the rate of inflation in i~9&3. the'antieipated 
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table 10. Federal research obligation? to aniversmes and 

by leading support agency: fiscal years.1973 and 1981-83 

[ Dollars in millions] 



Actual 



Agency 



Total 

Department of Health and Human 

Services 

National Institutes of Health .... 
Other HHS : . 

National Science Foundat on ... 
Department of Defense 



Department of Agriculture 

Department of Energy' . 
National Aeronautics and Space 

Administration 

Ail other agencies : : p 



1973 



$1,691 



792 

684 
108 

370 
161 
94 
79 

80 
115 



1981 



S3.920 



2,000 

1.813 
187 

698 
363 
240 
248 

157 
214 



Ave! age 
annual 
percent 
change 
1973-81 



-r 11:1% 



+ 12.3 

+ 12.9 
+ 7.1 

+ 8.2 
+ 10:7 
+ 12.4 
+ 15.4 

* V + 8.7 
+ 8.1 



Estimated 



1982 



$3,997 



2,049 

1,883 
166 

697 
409 
263 
241 

158 
179 



Percent 
change 
1981-82 



+ 1.2% 



+ 2.5 




1983 



$4,130 



2.104 
1,927 

m 

748 
489 
264 
242 

158 
125 



Percent 
change 
1982-83 



+ 3.3% 



+2.7 

+2:4 
+6.3 

+7.3 
+ 19.6 
+ .3 
+ .5 



-30.5 



c >/ • ^73 uataloHheAlomic Energy Commission we'O used 
b'j'JPCE National Sconce Foundation 
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giowtH nt " 7 peiieht was tar le^- than the 
antu ipatrd i;iou tli ot 20 percent lor DOD. 
In i ohstant dollar- all oilier major support 
ageiu ie^ showed dei uhes 

L leailv, DO! > impact loiild he e\ pec ted 
iia Support to vaiioiis fields c -»t science: With 
tlie greatest gains amonp, all agencies in 
research ^iipport in the eighties. f^OD has 
luvh increasing its share of f ederal support 
to all major Mi'lcU or ^leno (table 11) 
The OOD '-hare of all research supported 
at uhwersiti*^. and colleges was 9 percent in. 
l°i*0 and an estimated 12 percent in l^&3. 

i:i i«S3; DOD support to engineering 
increased to 45 percent of the research 
total compared with 3# percent in I'l&Q. 
For environmental sc en< os the estimated 
DOD share in \ a S3 was 22 percent versus 
1$ percent in l^HQ. and for mathematics 
and computer, ^ienees. 5o percent versus 
4 1 peiL< ; nj -n l°^0.. . . , 

Psyc i.iology also showed a significant 
DOD share .ncrea^e, to \6 percent in U>83 
compared, with 14 percent in 1^80., 

Lesser DUD impacts on academic re- 
search were indicated in the life sciences, the 
physical sciences and the social sciences 

ffrde's 

Federally funded research and develop- 
ment centers (FFRDC s) exist to perform 
or manage research and development for 
Federal agencies. The centers typically meet 
a set of particular R&D needs of Federal 
agencies or, in some instances, they provide 
major nationally utilized research facilities at 
universities. Each center is administered 
by an industrial firm; a amversity or 
university consortiam, or an independent 
nonprofit institution. Currently; there are 
34 FFRDCs: The FFRDCs differ from 
Federal laboratories in that FFRDC s are 
predominantly staffed and operated. Hy ; 
Contractor employees while government 
employees staff Federal laboratories. 

in io83, FFRDC s accounted for nearly 
$4.0 billion, or 0 percent of all Federal 
R&D funds (table 12). The agency pro- 
viding -the majority of R&D funds to 
FFRDC s was DOE with $2.6 billion, or 
abouj tvvp-third.s _of the total, followed by £ 
DOD with $^37 million, or one-fifth: 
NASA and NRC accounted for $17^ mil- 
lion and $171 million, respectively.-. 

U h i ve rs i t v - a d m i n i s tered F F R DC *s 
received ah estimated S2 0 billion in R&D 
funds from the Federal Government in 
l^yj -appri)\iitiately one- hall of all R&D* 



Table 11. Comparison of total Federal and DOD research obligations to 

universities arid colleges by major field of science and engineering: 
fiscal years 1 980 arid i 983 1 



( Collars in millions) 



1980 



1983 estimate 





. . 




uuu snare 






DOD share 




— 
Fed eral 




of Federal 


Federal 





of Federal 




total 




total 


total 


DOD 


total 


T«» i 

i oiai 


-$3,463.6 


$312.7 


"■■ 
9.0° □ 


^ A - - A 

54,0064 


... . 
$488:7 


12:2°o 


Life sciences 


1.984.7 


28.0 


1.4 


2.267.7 


48:9 


2:2 


Physical sciehc- 


461.0 


55.1 


12.0 


593.0 


83.4 


H-1 


Engineer 


323.7 


124.0 


38.3 


392.6 


175.4 


44:7 


Environmental sciences 


297.0 


52.8 


17.8 


300.6 


66.7 


22.2 


Mathematics and 














computer sciences :: 


94:6 


38:7 


40.9 


168.6 


94.7 


56.2 


Social sciences 


137.8 


■8 


_-6 


124.1 


1.6 


1.3 


Psycnology : . . 


89:4 


12:5 


13.9 


99.7 


17.8 


17.9 


Other sciences, n.e.c' . 


- 75.5 


JL 


1.1 


60.3 


3 


.6 















Includes USDA. DOD DQE. HHS: NASA! and NSF Research obligations t 
"n-iteiy 95 Percont of the F*»<f*»ral total to l*at sector in 1930 and ?983 
Not <Msew;n»rt» cl<f>S'fi«cJ 

SOURCE Nalion.il Scqoch Foundation 



■■o agencies to universities and coilcqss rcpf esent approxi- 



ob ligations to FFRDC s. This compares 
with approximately Si v 4 billion provided 
to FFRDC s administered by industrial 
: firms; and $553 million provided to those 
administered by nonprofit institutions. 

Since most FFRDC's are sponsored by 
DOE. the funding growth qfjTRDC's 
has been .largely reflective' o f trends in 
funding of that agency. As chart 22 indi- 
cates, funds to industry-administered 
FFRDC's have leveled off since 1980 
primarily as a result of reduction in energy 
technology programs. Funds to university- 
administered FFRDC s have increased 
primarily For work in nuclear-related 
weapons R&D activities. 

Although all of the FFRDC s conform 
to the same set of definitional criteria, there 
are marked differences in functions. In 
order to highlight these differences, the 
centers have been grouped into four cate- 
gories according to their primary activity: 
Research laboratories, R&D laboratories, 
study and analysis centers, and system 
engineering/system integration centers. 
This treatment, which is presented here 
for the first time, permits a cleared and 
more accurate appraisal of the nature of 
their functions: The categories are defined 
in the technical notes section and centers 
are listed by category in appendix B. The 
data are based on FY 1981 information, 
the latest date For which data for individual 
centers are available. 
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The largest group, "R&D laboratories, ' 
consists of Zl of the 34 centers .with 
budgets in FY 1^81 totaling $3.8 billion, 
or 85 percent of the FFRDC total. Most 
of the centers in this group had budgets 



Chart 22. Trfnds III Federal 
R&D obligations to FFRDC's by 
administering sector ^ 

Millions of dollars^ .-■ ' vr - '■ j^' 

2.500.1 " " ■ " • ^ ' — s 



ZDoa 



University administered 




Nonprofit 
administered 



qi — i — i — i — i — : — ! — i — i — i i :■■ 

1973 75 77 79 81 82 83 
Fiscal year ^ e3 ^ 



SOURCE: National Science Foundation 
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Table 12. Federal R&D obligations to 
FFRDC's by administering sector 
and agency: fiscal year 1983 

(Dollars in millions} 



Agency 



Total 



Department o* 
Energy' . . . . 

. Department of 
Defense ... 
National Aero- 
nautics and 
Space Ad- 
ministration 

National 
Science 
Foundation 

Nu_clear 
Regulatory 
Commission . 

Department of 
Health and 
Human 

v Services . . . . 

Department ot 
transporta- 
tion 

All other 
agencies 



FFRDC 
total 

$3,963 



2,627 
837 

179 
80 
171 

53 

1 1 
4 



FFRDC's. 
administered by- 



Univer- 
" sities 



indus- 
trial 
firms 



$1,963 $1,442 



1,414 
244 

179 
78 
28 



1 .158 
118 



17 



Other 
npn- 
prolits 



$558 



55 
474 



2 H 



129 



34 



14 



1 1 
1 



'The t983 budget proposed I Mat the Department ot Energy be 
replaced by xhe Energy Research and Technology Administration 
within the Department of Commerce 
'Loss than S500 thousand. 

SOURCE: Naiionai Sc»ence Foundation 



of over $100 million in 1981. This was 
true of only one other group, system engi- 
neering/system integration centers. This 
group distinguishes itself from -the others 
by its concentration on applied research 
and technology and on development and 
testing programs. All but two of the "R&D 
laboratories", DOD's Lincoln Laboratory 
and NASA's jet Propulsion Laboratory 
(J PL), are sponsored by DOE and it is in 
this group that most of DOE's FFRDC's 
are to be found. They are, for the most 
part, multipurpose laboratories supporting 
two or more programs arid consisting of 
large multidiscipliriary facilities. They have, 
asa group, broad capabilities in the phys- 
ical, chemical, nuclear, and life sciences, 
and in nuclear, electrical, and mechanical 
branches of engineering. There is a heavy 
concentration in activities related to national 
security, energy research and technology 
and, in the case of J PL, exploration of the 
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solar _sv-tem They lid vc at their disposal 
• a wiJi- at : .lv >>: major research and testing 
siippoit twjiupment and Have developed 
extensive programs tor making their rai ili : 
ties available to the scientific and technical 
L omuuiriity. 

Tile iitiie centers comprising the re : 
dearth laboratories % group concentrate oh 
research activities particularly basic re- 
"sfcarcli. arid generally each is active in only 
f o nV particular scientific area. Their diverse 
activities include astronomical and atmos- 
pheric research, high energy physics, and 
basic a cancer research: The total budget for 
these centers in FY 1^51 amounted to $283 
miliion with individual center obligations 
ranging from approximately $2 million to 
9 ; 120 million. Six of Reenters are NSF's 
FFRDC- s (primarily astronomical Facilities) 
which an. o tint For only -25 percent of the 
group s total obligations, whereas DDE s 
two tenters. Fermi National Accelerator 
Laboratory (Fermilabj and Stanford Linear 
^Accelerator Center (SLALj account for 65 
percent. Most of the centers have major, 
and in some instances the most advanced, 
facilities available for use by the scientific 
community. In this group are found 
Fermilab s powerful particle accelerator 
system, 5LAC s 2-mile long linear accel- 
erator, the largest collection of modern 
optical telescopes at Kitt Peak National 
Observatory, and the 1,000 foot wide radio 
telescope at the National Astronomy and 
Ionosphere Center: 

The studies and analysis" center*; are 
involved exclusively with analytic activities 
and do not utilize any laboratory-related 
hardware other than computers. They are 
all defense-oriented, concerned primarily 
with military operations, strategies, tactical 
development, technologies and force struc- 
ture. They carry out operations research 
systems analyses and other research activ- 
ities involving technical and economic . 
analysis which arcMised as a basis for policy 
decisions in planning, management, re- 



source allocation and major s\stem acqui- 
sition. This group had the smallest overall 
budget ot the tour groups, S 4 4 million, 
and consists or three UUU centers: the 
• Navy s Center For Naval Analysis, the Air 
Force s Project Air Force and the Orf ice 
of the Secretary of Defense s Institute for 
Defense Analysis. . - 

System engineering/ system integra- 
tion' centers also include ohiy DOD 
centers: tlu^U>-Force s* Aerospace Corpo- 
ration anlfthe C 3 Division of MITRE; 
The wnbined budgets of these centers 
amounted to $295 million in FY 1^81, the 
second highest of the four groups: Their 
main areas of concern are with military 
space activities (Aerospace) and electronic 
communications and intelligence (C 3 j. They 
provide general systems engineering and 
integration including overall system inte- 
gration, design tradeoffs, analysis of de- 
signs, and supervision of system testing. 
Aerospace is particularly^oncerned with 
providing certification o( readiness for 
launch of spacecraft and their launch 
vehicles; C 3 MITRE, with the development 
arid acqu isition of command, control, 
communications arid intelligence systems, 
Between 1973 arid 1979, there has been 
a Fairly regular increase in th-e overall 
FFRDC share of the Federal R&D total, 
ranging from 9 percent to- 11 percent: Since 
1979, however, there has been evidence 
of a slight but continuing decline in the 
FFRDC share: Despite this decline, the 
growth rate in FFRDC obligations between 
1973 and 1981 has compared favorably 
with the average annual percent increase 
•in the Federal total, 12.3 percent compared . 
to ?.o percent, in current dollars, and 3.8 
percent compared to 1 .4 percent, in con- 
stant ci^H^rs. With the exception of the 
"study and analysis" centers, since 1973, 
the other three groups have shown a 
relatively steady increase in their level of 
support; in FY 1981 they were receiving, 
in current dollars, more than twice the 



level of 1973 (chart 23). The average annual 
percent changes For research labora- 
tories and R&D laboratories . which 
sliovveU the largest increases, were 13.4 
and 12.7 percent; and tor system engi- 
neering/system integration centers 11 o 
percent. Although the studies arid 
analysis centers have shown ah increase 
irv support since 1977, they are still below 
their 1*373 level. 



Chart 23. Trvnd* In F9d*t*fc> 
R&D oWtaatlons to FFRDC** 
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In 19b3, L9t>5, and 1968, and annually 
since 1968, data have been collected on 
the geographic distribution of Federal R&D 
funds. The data are based on agency award 
records compiled after all funds for a fiscal 
year have been obligated. (Geographic data 
were not yet available foY 1«52 and 1983 
when this report was. prepared. In 1981 
the nine agencies participating in the 
geographic portion of the survey 15 reported 
a total of $33.7 billion in R&D obligations, 
almost 97 percent cf the Federal R&D total 
in that year. These_agencies ajsb reported , 
$1.5 billion in R&D plant obligations. 

Data were reported on a prime contract 
basis, although additional data were ob- 
tained from NASA on the effects of first- 
tier subcontracting in 1981. 16 The NASA 
data indicate that when subcontracting is 
taken into account, most States show an 
increase in share of the R&D total as a 
result of funds subcontracted out of Cali- 
fornia, the largest recipient State: Some 
^change in ranking occurs, but the same 
States remain in the leader group. 

In 1981, every State and the District of 
Columbia received Federal R&D support. 17 
California received the greatest amount— 
$8:0 billion; South Dakota the Urast 
amount-$10.2 million. Eleven States- 
California, Maryland, Massachusetts, 
'Florida, New York, Texas, New Mexico, 
Virginia, Ohio, Pennsylvania, and Wash- 
ington—each showed more than $1 billion 



"The Departments of Agriculture, Energy Defense 
Interior Tr insportdtion, jnd He ilth and \ lumnn Services 
the Environmental Protection Agency: the National Aero 
nautics ana* Sp.ue Administration, and the National Science 
Foundation. 

'•See National Aeronautics and Space Administration. 
Office of Procurement Annual Procurement Report, Fiscal 
Year.1981 (Washington. D.C, 1 981). 

"For purposes of this analysis the District of Columbia 
is considered a State. 



in Federal R&D obligations (chart 24); In, 
1981 for the first time, New Mexico and 
Washington received Federal R&D funds 
of this magnitude: Since 1979, the first 
six of these States, plus Pennsylvania and 
Ohio, have remained in the $1 billion-or- 
more category. 

the leading 
states 

The 20 leading States received 87 percent 
of total Federal R&D contracts, grants and 



awards in 1981, and each received at least 
1 percent of the Federal R&D total (table 
13): These 20 States, with very few excep- 
tions, have consistently w been the leaders 
for the 19 years that geographic distribution 
data have been collected for Federal R&D 
obligations. They are States which offer % 
established industrial R&D capabilities or 
contain Federal intramural installations or 
university and college complexes with a 
-wide range of well developed research and* 
technical specializations. The leading 15 
in 1981 are shown in chart 25. 

California has received the largest share 
of Federal R&D support each year since 



Chart 24. Distribution of total Federal R&D obligations 
by State: FY 1981 



New England 
($3.2 billion) 




.Pacific' 
($9.2 billion) 



SOURCE: National Science Foundation 
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Table 13. Percent distribution of Federal R&D obligations to the 20 States 
leading in such support in fiscal year 1981 for selected years 

[Dollars in millions) 



State 



Total; all States 



California 

Maryland ... ._. . 
Massachusetts . 

Florida 

New York 



Texas 

NewMexico . 
Virginia . . 

Ohio . .. 

Pennsylvania 



Washington ■ — 
District of Columbia 

f^nnessee 

Missouri 

New Jersey 



Colorado . . . 

Illinois 

Alabama . . . 
Connecticut 
Kansas 



1971 



$15,240 



All other States 1 



21.6°/ 
7:9 
5.8 

i 5:8 
7.3 

3.9 
3.0 
2.8 
3.4 
3.6 

3.7 
3.1 
1.2 
3.9 
4.9 

1.7 
1.6 
2.4 
1.0 
0.2 

11.2 



1975 



$18,549 



1980 



$30,477 



1981 



$33,727 



Percent distribution 



10.7 



23.4% 
8.5 
6.8 
4.3 
4.8 

3.9 
3.1 
3.4 
3.5 
3.5 

3.1 
2.6 
2.4 
2.6 
2.4 

1.9 
2.0 
1.8 

i-5 ■ 

1.2 
' 13.3 



23.6% 
8-3 
7:2 
4.8 
4.6 

3.7 
_ 3:6 
** 3.4 

3.3 

3.2 

3.1 
2.8 
2.6 
2:4 
°2.3 

1.9 

1:7 

1.4 
1.4 

13.0 



' Includes outlymy areas and offices abroad. 
SOURCE: National Science Foundation 



such data were First collected in 1963, when 
California accounted for 35 percent of the 
total. California's share has never been 
less than 21 percent (1972) and was 24 
percentjn 1981. This State has the largest 
concentration of aircraft and aerospace 
firms in the Nation as well as a heavy 
concentration of electronics firms, indus- 
tries that receive large shares of DOD and 
NASA contracts. The $8:0 billion directed 
to California in 1981 was a 12-percent 
increase over the previous year, and higher 
than the 9- percent average annual increase 
for the 1071-80 period (table 14). The major 
portion of the 1981 increase was related 
to increased DOD contracts to industrial 
performers in the State. 

For Maryland the share-of- total has 
increased since 1963, when it was less than 
o percent, to a high in 1980 of 9 percent. 
In 1981, Maryland's share : of-tbtal fell to 
8 percent. The $2.8 billion directed to 
Maryland represented a 7- percent increase 
over 1980, two percentage points below 
the previous 9-year average annual rate: 
Maryland has always dominated in terms 
of Federal intramural R&D obligations/ 



22 



with intramural performers accounting for 
jtist Under two- thirds of all Federal R&D 
support within the State. The preponderant 
Federal intramural support is related to 
thirnumerous fLcderaLR&D installations 
located in Maryland, Vormrof -the. largest 
of which are operated by DOD, HHS, and 
NASA; for example, the Naval Air Test' 
Center (DOD), Edgewood Arsenal Lab- 
oratories (DOD), National Institutes of 
Health (HHS), and Goddard Space Flight 
Center (NASA). Other Federal installations 
are the National Bureau of Standards 
[Commerce) arid the Agricultural Research 
Center (USDA). 

Massachusetts, with $2.4 billion Federal 
R&D obligations in 1981, has ranked third 
in receipt of such funds since 1973, and 
has commanded approximately 7 percent 
of the Federal R&D total since 1978. This 
StateMs heavily dependent on DOD con- 
tracts to industry, which accounted for_48 
percent of the Federal R&D total for 
Massachusetts in 1981. In fact, DOD R&D 
support to all performers in Massachusetts 
accounted for 73 percent of the Federal 
R&D total. HHS, the contributor of the 



second largest amount of R&D Funds 
within the State; primarily supported 
university and other nonprofit performers. 
Both Dt)D and NASA also provided sig- 
nificant shares of their R&P support to 
universities and colleges in the State, arid 
both increased the level of. such support 
over the previous year. ..The 18-percerit 
increase in total Federal R&D obligations 
to Massachusetts, 1981 oyer, l^S'O, was 
significantly higher than the 10 : percerit 
annual average of the previous 9 years. 
This i-ycMMncrease was almost entirely 
attributed to increased DOD support; iny 
particular, DOD contracts to industry/ 
Massachusetts also has a large number of 
universities with extensive research capa- 
bilities; DOD arid HHS both have made 
consistent use of the universities' complex 
of talents arid skills. 

In 1981 Florida, for the first time since 
1977 ranked among the five leading States, 
although in 1973 it was in 4th place in 
receipt of Federal R&D. support. With $1.6 
billion, Florida received an increase of 24 
percent, attributed primarily to a $121 
million increase from NASA and a $177 
million increase from DOD. The Florida 
share-of- total was 5 percent. DOD arid 
NASA 'accounted for 92 percent of all 
Federal R&D obligations directed to this 
State in 1981. 

Ninety-five percent of the Federal total 
was directed to intramural arid industrial 
performance. Most of the intramural activi- 
ties have taken place at the Kennedy Space 
Center in connection with NASA space 
transportation systems development, and 

--at Egliri arid Patrick Air Force Bases, both | 
within the site of the Eastern Test Range. 
Increases over 1980 in DOD and NASA 
support reflect increases in ongoing pro- 
grams, such as space shuttle transporta- 
tion systems operations and Air Force' 
weapons testing: 

New York, with almost $1.6 billion in 
1981; also received 5 percent of the Federal 
R&D total. The o-percent increase over 
the 1980 level was twice the annual average 
funding rate, of the previous 9 years. 
Approximately 47 percent of all Federal 
R&D obligations were directed to industrial 

^ performers and their related FFRDC's arid 
another 29 percent to university-and-college 
performers. DOD, HHS, arid DOE were 
the prime support agencies, DOD concen- 
trating on industry, HHS on universities 
and colleges, arid DOE on FFRDC's ad- 
miriSered by Universities: 
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Table 14. Federal R&D obligations by geographic division arid State for 

selecfed years 



[Dollars in millions] 



•t 



Division and State 



Total, all States 



'Pacific 



Alaska 

California ; 

Hawaii 

Oregon 
Washington 

South Atlantic . 



1971 



15^39.8 



4,004.9 



_ _58:2 
3,295.4 
38.3 
41.9 
571.2 



Qe'aware . . 
District of Columbia 
Eiorida 

Georgia 

Maryland , 

North Carolina 

South Carolina . : . . : 
Virginia 

West Virginia 



3,224.6 



13.0 
478.2 
890.4 

78.8 
1,201.2 

82.7 

23:4 
424.9 

32.1 



MiddleAtlantic : 

New Jersey . . 
New York 
Pennsylvania 



New England 

Connecticut . . . 
Maine 

Massachusetts : 
New Hampshire 
Rhode Island . . 
Vermont 



Mountain 



Arizona . . . . 

Colorado . . . 
Idaho ...... 

Montana : . . 
Nevada 
New Mexico 

Utah 

Wyoming . : 



— 2,413:5 



745.1 
1,119.4 
548.9 



1,148.8 



149.9 

_13:6 
887:0 
34.0 
50.5 
13.7 



1,127.4 



EastNorth'Central 



Illinois . . . 
Indiana : 
Michigan . 

Ohio . 

Wisconsin 



88.7 
264.2 

75:3 

17.6 
159.0 
458.7 

55.8 
8:1 



1,121.7 



249:1 
74.6 
187.3 
518.1 
Q 2.6 



West North Central 



Iowa 

Kansas 

Minnesota : : : 
Missouri 
Nebraska . . . 
Nprtjn Dakota 
South Dakota 



West South Central 



Arkansas . 
Louisiana 
Oklah@k 
Texas 



East South Central : : „ 



Alabama . . 
Kentucky . . 
Mississippi 
Tennessee 



QytlyiDS areas . . , 
Offices abroad . . . 



786.0 



32.9 
24.3 
102:8 
596.9 
10.4 
9.1 
9:6L 



733.1 



20.8 
90:1 
26.3 
595.9 



618.2 



360.0 
23.0 
46.7 

188:5 



18.6 
42:9 



1980 



$30,477.3 



8,272.8 



Ayef a 9 e A n A u l a J 
percent change 
197^80 



- 42:5 
7,138.0 
42.6 
97.9 
951:8 



6,430.2 



...20.8 

807:0 
1,323.5 

169.8 
2,595.0 

227.7 
87.5 
1,061.7 

152.0 



3,260.0 



729.4 
1,471.2 
1.059.4 



2,814.4 



* 470.3 
_ 25.9 
2,066.7 
50.2 
149.9 
21.5 



2,568.2 



334.6 
573.7 
147:7 
45.7 
214.5 
954.2 
243:9 
- 53.9 



2,316.2 



599:9 
162.4 
377.5 
1,054.7 
121.7 



1,618.5 



121.7 
353.6 
*261.6 
8^.6 
31.6 
38.7 
9.9 



1,585.4 



30.0 
269:8 
94.5 
1,191.3 



1,492.8 



552.7 
107.9 
109.3 
722:9 



45.3 
73.5 



8.0% 



8:4 



-3.5 
9.0 
1.2 
9.9''*, 

S$ - 



8.0 



54 
6.0 
4.5 
8.9 
8.9 
11:9 
15.8 
10.7 
18.9 



1981 



$33,726.5 



-9,220.8 



Percent 
change 
1980-81 



10.7% 



51.8 
7,966.0 

49.9 
. 105:6 
1,047.5 



7,236.3 



3.4 



-.3 
3.1 

7:6 



10.5 



13.5 
7.4 
9.9 
4.4 

12.8 
5:1 



9.6 



25:9 
932.3 
1,634.0 
195.0 
2,783.4' 
259.8 
96.1 
1.160.5 
151.2 



11.5 



^1.9 
• 11.6 

17.1 
7:9 

10.1 



12^_ 



3,416.0 



775.4 
1,557.7 
1:082:9- 



3,196.0 



465:0 
24:4 
2,430.6 
54.8 
182.5 
18:7 



15.9 

9:0 
7.8 
11.2 
3.4 
8.5 
17:8 
23.4 



3,016.4 



24.5 
15.5 
23.5 
14.8 

7:3 
14.2 

9.8 

9.3 

-.5 : 



4.8« 



6.3 

5.9 
2!2 



13.6 



3:1 
-5.8 
17.6 

9.2 
21.7 
-13:0 



8.4 



10:3 
9.0 
8.1 
8.2 



8.4 



15.6 
34:6 
10 
3. 
13.1 
17.5 
.3 



8.9 



4:2 
13.C 
15.3 

8.C 



10.2 



4.9 
18.7 
9.9 
-16:1 



10.4 
6:2 



367.7 
632:8 
119.5 
45.4 
263.0 
1,224.1 
305:7 
-58.2 



2,349:3 



572.6 
170.1 
357.2 
1.117.2 
132:2 



17.5 



9.9 
10.3 
-19.1 

-z 

22.6 
28:3 
25.3 
8.0 



1.4 



1,829.6 



147:4 
471.0 
309.0 
820.4 
31.7 
40:1 
10.2 



1,691.2 



* _31:2 
331.8 
82.4 
1,245.9 



1,682.7 



572.6 
101.0 
125:5 
883.6 



38.9 
47:2 



-4.6 
4.7 

-5.4 
5.9 
8:6 



13.0 



21:l_ 
33.2* 
18.1 
2.3 
.3 
3.6 
3.0 



6.7 



4:0 
23.0 
-12.8 
4.6 



12.7 



3.6 
-6.4 
14:8 
22.2 



•14.1 
-35 g 
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SOURCE: National Science Foundation 
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Chart 25. FederalRap support to the 15 States leading In such 
support In 1981 for selected years 



California 

Maryland 
Massachusetts 



BHiions of dollars 
3 4 5 




New Jersey 



..SOURCE: Nation*! Sck>nc« Fbundai Ion 
1 

i 1 



While * the some Suites remain among 
the 15 to 10 ie ciders year after year. their 
rank order changes. Of the leading five 
States in . four were : among the leading 
Five during the decade. Florida 

lias ^nit^'j.' out of this group in njiiic years. 
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Aside from the five lenders States that 
have been in the top 10 during the dec ide 
are Texas. New Mexico, Virginia, Ohio, 
Pennsylvania; and Washington. This year, 
Kansas joined the top 20 for the first time, 
replacing Michigan. 



relative rat^s of 
growth 

Of the 1 1 States receiving $1 billion or 
more of total Federal R&D sapport in 1981, 
Massachusetts; Virginia, and New Mexico 
showed the greatest average annual rates 
of funding growth for the 10-year period 
1971-81 (table 15). If the 20 leading States 
are examined, then the three that. showed 
" the highest average annual rates oF growth 
were Kansas, Tennessee, and Connecticut. 

For Massachusetts, the growth rate oF 
iO.o-percent chiefly reflects DOD support 
to industrial firms, as noted earlier^ a\pd, 
to a lesser extent. HHS support to uhi : 
versities. For Virginia, Which averaged a 
10. o-percent annual rate of growth, support 
was also primarily fro hi D&6. Th is in- 
Table 15. Relative growth in the_ 
FY 1971-81 period in Federal R&D 
obligations to the 20 stales leading 
in such support Sri fiscal year 1971 



(Dollars in millions] 

















Average " 








annual 








percent 








change 


State 


1971 


1981 


1971-81 


Total, all 








States . 


$15,239.8 


S33.726.5 


8.3% 


California . . . 


3,295.4 


- 7.966:0 


9:2 


Maryland . . . 


1,201.2 


2,783.4 


8.8 


Massa- 








_ chusetts . . 


887. CI 


2.430.6 


10.6 


Florida 


890:4 


1,634.0 


6.3 


New York . . 


1, 119.5 


1,557.7 


3.4 


Texas 


595.9 


1,245.9 


77 ; 


New Mexico . 


458.7 


1.224.1 


10.3 


Virginia .... 


424.9 


1,160.5 


1Q.6 


Ohio 


518.1 


1.117.2 


8:0 


Pennsyl- 








vania .... 


548.9 


1,082 9 


7:0 


Washington . 


571.2 


1,047.5 


6.3 ', 


District of 








Columbia 


478.2 


932.3 


69 


Tennessee : 


188:5 


883.6 


16.7 


Missouri .... 


596.9 


820.4 


3.2 


New Jersey . 


745.1 


775.4 


.4 


Colorado . . . 


264.2 


632.8 


9.1 


Illinois 


249.1 


572.6 


8.7 


Alabama . . . 


360.0 


572:6 


4.8 


Connecticut 


149.9 


485.0 


12.5 


Kansas 


24.3 


471:0 


34:5 


AILother 








States' . . . 


1:672:5 


4;331.0 


10.0 



■ Includes outiymg areas and c" ces abroad 



SOURCE National Sconce Foundation 
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eluded ..Navy contracts to iriduSvU-y for 
shipbuilding arid engineering, and su^tirj/ 
for DOD intramural installations; such as 
the Army Laboratories at Fbrt Belvoir: 
NASA was also an important provider of 
Federal R&D obligations in Virginia; for 
example, at the Langley Research Center 
in Hampton and the Wallops Flight Center 
on VVailops Island: 

New Mexico, which ranked seventh in 
total Federal R&D obligations In 10*1, 
reflected a 10.3-percent average annual rate 
of growth from 1971 to 1981. ^bst of the 
Federal R&D support in New Mexico was 
received from DOE For the Sandia National 
LaBoratories in Albuquerque and the Los 
Alamos National Laboratory in Los Alamos, 
both FFRDC s. * 

Kansas, with an average annual growth 
rate of 34.5 percent for the decade, received 
increasing DODk on tracts to - industry, a 
trend started in 1975. Tennessee, with' an 
average annual 10-year growth rate of 16.7 
percent, derived approximately two-thirds 
of all Federal support from DOE, with 
approximately foUr-f if ths of that support 
in the form of awards to industrial firms 
and an FFRDC administered by industry, 
the Oak Ridge National Laboratory. DOD 
also provided substantial R&D support 
to Tennessee; 

The States among the leading 20 with 
the highest relative growth in 1981 over 

1980 were Kansas (up 33 percent). New 
Mexico (up. 28 percent] , Florida (up 24 
percent); Tennessee (up 22 percent), and 
Massachusetts (up 18 percent). 

While all of4he 10 leading States, except 
New York, showed absolute increases in 

1981 of more than $500 million o^er 1971. 
seven of the 10 "second-tier" States had 
absolute increases of moire than $30C 
million for the same period. New Jersey, 
with the smallest averaged nnual growth 
rate in the 10-year period, reflected declines 
in support from 1973 to 197c\ and even^ 
With some gains thereafter, showed a level 
of support in 1981 close.to the 1971 level 

distribution of funds 
by performer 

Four Federal agencies— DOD, NASA, 
DOE. and HHSV-have been responsible 
.for approximately nine-tenths of total 
Federal R&D obligations for many years. 
Therefore, the patterns of support of these 
agencies to performers in the various States 

f 
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largely determine the patterns oF distribu- 
tion of all Federal R&D obligations. The 
States vv 1 1 h. R & D p e r Fo r m a rice c a pa b i li ties 
to satisfy tlie needs of these Four Federal 
agencies also tend to lead. the. ojii^r States 
in receipt 6F total Federal R&D .sufSoort. 
These States tend to encompass within their 
borders aircrarL.Jerospare, ihd electronics 
Firms; concentrations of University research 
talent, including modern medical research 
teams or geographic areas safe and suitable 
for testing rriissrles, aircraft, spacecraft, 
arid explosives. 



The leading 10 States for all Federal R&D 
ptrt^rrnarice accounted for bb^ercent of 
all the support to Federal iritramur t Uefforts; 
b7 percent of all Federal support to indus- 
try; 57 percent of total support to univer- 
sities arid colleges; and &9 percent of the 
total tqOtohproFit organizations: 
. -VyFreri States are compared by perform- 
irigsectors, those that have remained among 
the Five leadeis in receipt of Federal R&D 
Funds year after year contain a strong 
balance of performer capabilities [charts 
25, 27, and 28): Thus; in 1981, as in prior 
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Chart^ 26. Federal R4D obligations to intramural performer* In \ ttm ;J 
10 states leading in such support in FY 1981 for selected years; '■'■f 



Billions of dollars 
1.0 1.5 



Maryland 



California 



District of 
Columbia 



Ohio 



Florida 




Virginia 



Alabama 



Pennsylvania 



New Jersey 




All other 
States* 



•includes outlying areas and offices abroad. 
SOURCE: National Science Foundation 
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Chart 27. Federal obligations to Industrial firms* in Lthe lO States 
leading in such support In FY 1981 for selected years 



Billions of dollars -* 
0^1 2 "3 4 5 6 




/ears, California led in Federal R&D obli- 
gations directed to industry as well as to 
miversities and colleges and their associated 
: FRDC s. and ranked second in i uppoit 
o Federal.intramural activities as vyell as 
o nonprofit organizations and their asso- 
iate | FFRDCs. Maryland led all the States 
n Federal intramural support gnd was firth 
n support to. acaderriia. Massachusetts was 
•econd to California in support to industry 



and to universities and colleges, and was 
First in support to nonprofit institutions 
and associated FFRDC s. 

New Mexico, while ranked seventh For 
total R&D support and tenth in Federal 
support 1o industry., led the States in 
support to i nd ustrv ad ministered FFRDC s 
and ranked second in level oF support to 
university administered FFRDC s -{entirely 
because oh the location of DOE-supported 
R&D centers within the State). 



Chart 28. Federal R&D 
obligations to universities and 
colleges In the 10 States 
leading in such support In 
FY f 981 for selected years 



Billions of dollars ^ 

0 J 1JL 1JL la¥? 




b lnctud*a outlying imu and officii .'^ 
abroad. 

SOU RCE National Scl+ocx* FourxJalkxr ■ 



Concentrations oPFcderal R&D obliga- 
tions among a few States are found in 
areas where the number of performers of 
one t^xTls very low. for instance, in 19&1 
FFRDC s administered by universities were 
Found in_onl^ 13 States, and 75 percent oF 
Federal R&D^upport to these centers was 
concentrated in the top 10 of the overall 
leading States. In the case of FFRDC s 
administered by other nonprofit organi : 
/.iit ions, b3 percent of the Federal R&D 
support vvas directed to t he 10 leading 
States (these centers were in only six or 
the States). 
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.Table 16. Distribution of Federal R&D obligations by State compared with other 
national indicators by State: fiscal year 1981 






r— : C 1 

total Federal R&D 
obligations 


Population 


Total scientists and 


•Doctoral scientists 


engineers 


and engineers 


— 

State 

■ < / 


Rank 


Percent 
of total 


Rank 


Percent 
of total 


Rank 


Percent 
Of total 


Rank 


Percent 
of total 


I initoH Qtatnc trifral 


$33,72 


7 million 


» $229 ririillibh 1 


$3,381 thousand 


$364 thousand _ _ 




1 


23.62 


1 


10.55 


1 


12.07 


1 


12.15 


'Maryland 


♦ 2 


8:25 


19 


1.86 


, 11 


£.76 


9 


3/69 


Massachusetts 


3 


7.22 


11 


2.52 


7 


4:11 


.5 


4.42 




4 


4.84 


7 


4.44 


10 


2.81 


13 


\ 2:39 


Kl w k -.-. V/at*. |> ----- 


5 


4.62 


2 


7.68 


2 


7.47 


2 


9.75 




6 


3:69 


_3 


6.44 


3 


6.26 


3 


4.90 


.... v. 

New Mexico 


7 


3.63 


■ 37 


_:58 


30 


.95 ' 


24 


117 




8 


3.4<t 


14 


2.37 


12 


2.62 


12 


2.70 . 


Ohio , 


9 


3.31 


6 


4.70 


6 


4.29 


e 


3:95 *' 


Pennsylvania 


10 


3.21 


4 


5.18 


4 


5.06 


4 


4.79 


Washington 


11 


3:11- 


20 


1.84 


J 14 


2.15 


16 


1.98 


Districtof Columbia 


12 


° 76 


47 


■ :28 




1.76, 


i? 


3.48 


Tennessee 


13 


^.62 


14 


2.37 ( 


22 


1:49 


21 


1 66 




14 


2.43 


15 


2.15 j 


13 


2.20 


22 


1.66 




15 


2:30 


9 


3.22 J 


9 


3.68 


7 


4.40 




16 


1:88 


27 


1:29/ 


17 


2.04 


14 


2^1 




17 


1.70 


5 


5.00 


5 


4:80 


_6 


4.41 




18 


.1.70 


22 


1.71 


31 


.86 


31 


:92 




19 


1.44 


25 


1.37 


18 


2.04 


17 


-1.83 




20 


1:40 


32 


1.04 


28 


.97 


35 


.74 




21 


1.09 


29 


1:22 


27 „ 


.1.02 


28 


106 




22 


1.06 


8 


4.01 


8 


3:85 


- 11 


3.24 


Louisiana 


23 ' 


.98 


18 


1.88 


23 


1.49 


25 


1:13 


Minnesota 


24 


.92 


21 




15 


2.13 


18 


1.78 




25 


:91 


36 


^$ .66 


32 


.86 


34 


.80 




26 


.78 


43 


;37 


" 51 " 


.18 


50 


.18 


North Carolina 


27 


-77 


id 


2.60 


20 


1:77 


15 


2.09 




28 


.58 


12 


2.43 


24 


1.42 


23 


1:41 


Rhode Island 


29 


.54 


41 


.42 


42 


.38 


39 


.48 




30 


:50 


13 


2.38 


19 


1.87 


19 


1.75 




30 ~) 


.45 


34 


:85 


36 


.59 


38 


• 5Q 


Iowa . • ■ 


32/ 


.44 


28 


1.26 


29 


!96 


32 ' 


.92 




33\ 


39 


16 


2.07 


16 


2.09 


20 


1:69 




34 ' 


;37 


31 


1.10 


37 


.53 


37 


.62 




35 


.35 


40 


:42 


39 


.47 


42 


.38 


Oregon 


36 


.31 


30 


1.16 


25 


1:22 


26 


1.Q6 


Kentocky ^ 

South Carolina '. 


37 


. .30 " 


23 


1.60 


34 


.77 


29 


:97 


38 


.28 


24 


1-38 


33 


.84 


33 


on 




39 


:24 


26 


1 .35 


26 i 


1.12 


27 


1.06 


Wyoming ^ . . . . . 


40 


.17 


50 


:21 


%/ . 


.26 


51 


.18 




" 41 


.16 


42 


.41 


44 


:30 


46 


.28 




42 


* .16 


51 


18 


49 


.21 


49 


:20 


Hawaii ^ 


43 


.15 


39 


.43 


43 


.38 


40 


*45 




44 


:13 


44 


:35 


45 


.30 


45 


.34 




45 


.12 


46 


.29 


47 


;26 


47 


.23 


Nebraska ■ ■ • 


46 


.09 


35 


.69" 


35 


.61 


36 


.62 




47 


-09 


33 


1.00 


40 


.44 


41 


:44 




48 


:08 


48 


.26 


41 


.41 


30 


.93 




49 


.09 


38 


:49 * 


38 


51 


43 


.37 




50 


.06 


49 


.23 


48 


:23 


44 


-36 




51 




45 


.30 


50 


.19 


48 


:23 


Outlying areas and 




:26 












.26 


offices abroad 

















• Provisional estimate of resident population as of July 1. 1981. 

SOURCES: Department of Commerce and the National Science Foundation 




factors in r&d 
performing capability 

R&D obligations can be ranked by Stale 
arid compared with sucli measures of 
national resources as population, total 
scientists arid engineers, and doctoral 
scientists arid engineers (table 1© j: Although 
rib direct causal relationships can be in- 
ferred, the data iqiicate that the top 10 
recipient R&D Spates in 1981, with the 
exception of New Mexico; also had the 
larges ^shares of such resources. 



r&d plant 

Of the 10 leading States ih Federal R&D 
support in 1^8 1; 5 ranked within the 
leading to in Federal suppWt for R&D 
plant; Whereas these Stated together- 
California, New Mexico, Pennsylvania, 
New York and Ohio— accounted for ap- 
proximately 80 percent of total Federal 
R&D obligations, they accounted for 49 
percent of Federal R&D plant support 
(table 17). 

The 10 leading States in Federal R&D 
plant sjupport accounted for three-fourths 
of all Federal R&D plant support., 

OF the leading agencies in R&D plant 
obligations in 198l^DOE, DOD, and 
NASA— DOE support accounted for 67 



Table 17. FedetaLobligations for R&D plant ih the 10 States leading ih 
such support by agency: 'fiscal year 1981 

[Dollars in miiiionsj 



Total 



DOE bOD NASA HHS USDA DOT NSF interior 



Total 



$1,454 $ 978 $278 $116 $24 $21 $1 9 $15 



$ 3 



California 

New Mexico 

Pennsylvania 

Washington 

Tennessee 

New York 

Nevada 

Illinois 

Ohio 

New Jers.ey 
All other States 2 



355 
119 
95 
89 
• SB 
85 
83 
74 
65 
_56 
347 



214 
109 
91 
87 
77 
74 
83 
72 
25* 
46 
100 



103 
10 
3 



tu 

25 
120 



1 Less than S500 thousand. 

'includes outlying areas arid offices abroad. 



SOURCE National Science Foundation 



percent of the total; DOD, 19 percent; 
and NASA, 8 percent. In the case of DOD 
cind NASA, data For.;R&D plant are under- 
reported since much of the cost oF R&D 
plant is included in the R&D costs reported 
For extramural perFormers without plant 
separately broken out. Thus, in most States 
For which R&D plant obligations are 
shown, the leading agency is DOE. 

CaliForhia received the largest share of 
R&D plant support, with approximately 
24 percent or the Federal total DOE ac- 
counted tor three-fifths" of all Federal 
agency R&D plant obligations to that State, 
arid DOD accounted for almost one-third: 
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Almost two-thirjs of the DOE R&D plant 
support in California was directed to the 
E. O. Lawrence Laboratories in Livermore 
and Berkeley, both of which are admin- 
istered by the University oF California. 

In Richlahd, Washington support by 
DOE For Han ford Engineering Develop- 
ment Laboratory accounted For 81 percent 
oF total R&D^farit obligations ih that State. 

Nevada and Illinois rank among the top 
10 recipients of Federal R&D plant obli- 
gations. These obligations represent DOE 
contracts to industry in Nevada and Illinois 
as well as support to Fermilab, an FFRDC 
in Illinois. 
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a. technical notes 
Id. federally funded research 
and development centers 
c. statistical tables 




NOTE - 

the [j^iajied_Siahatical tables joy this Volume have been published separately under one 
cover (NSE^82*326). Included on pp: 44-49 in this volume are detailed statistical tables C-1, C-2, and 
C-3, as well as a complete listing of all the tables. 

The Detailed Statistical Tables may be obtained gratis from the National Science Foundation, 
Washington, D.C. 20550. 
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scope and method 

During the period March through 
August 1982 a total of 34 Federal agencies 
arid their subdivisions — 96 individual 
respondents— submitted data iti response 
to the Annual Survey of Federal Funds 
for Research and Development, Volume 
XXXI, conducted by the National Science 
FdUrid'atibri (NSF) and distributed in 
February and March 1SB*2: In nearly all 
cases the datg received rom the agencies 
were in terms of obligations and outlays 
incurred, or expected to be incurred, re- 
gardless of whin the funds were appro- 
priated or whether they were identified 
in the respondents' budgets specifically 
For research and development jR&Dj 
activities. The exception was the National 
Aeronautics and Space Administration 
(NASA), for which the same kinds of trans- 
actions were reported in terms of budget 
plan, which approximates obligations. 

Federal agencies provided R&D data 
earlier to the Office of Management and 
Budget (OMB) for inclusion in "Special 
Analysis K: Research and Development'' 
in The Budget of the United States Gov- 
ernment, Fiscal Year 1983, which Was one 
of the budget documents presented to the 
Congress in February 1982: The R&D 
data in the agency submissions to OMB 
and to x the Federal Funds survey were 
based on the same definitions and are re- 
concilable, but the data in the Federal Funds 
survey cover smaller R&D support agencies 
not covered by 'Special Analysis K" and 
are classified in more detailed categories. 



definitions 

The definitions are essentially unchanged 
from prior Federal Funds surveys. 

1, research, development, 
and r&d plant 

This heading includes. all direct, in- 
direct, incidental, or related costs resulting 
from or necessary to research, development, 
and R&D planffregardiess of whether the 
research and development are performed 
jj by a Federal agency (intramufaiiy) or per- 
formed by private individuals ^nd orga- 
nizations under grant or contract (ex- 
tramur.allyj. Research and development 
exclude routine product testing, quality 
control, mapping and surveys, collection 
of general-purpose statistics, experimental 
production, and the training of scientific 
personnel. 

a. Research is systematic study directed 
toward fuller scientific knowledge or under- 
standing of the subject studied. Research 
is classified^ either basic or applied ac : 
cording to the objectives of the sponsoring 
agency. 

In basic research, the objective of the 
sponsoring agency is to gain fuller 
knowledge or understanding of the 
fundamental aspects of phenomena 
and of observable facts without spe- 
cific applications toward processes 
or products in mind: 

In applied research the objective of 

3S 



the sponsoring agency is to gain 
knowledge or understanding neces- 
sary for determining the means by 
which a recognized arid specific need 
may be met. „ _ 

b. Development is systematic Use of the 
knowledge or Uhderstariding gained from 
research, directed toward the production 
of useful materials, devices, systems, or 
methods, including design and develop- 
ment of prototypes and processes. It ex- 
cludes quality control, routine product 
testing, and production; 

c. R&D plant (R&D facilities and fixed 
equipment, such as reactors, wind tunnels, 
and radio telescopes) includes acquisition 
of, construction of, major repairs to, or 
alterations in structures^ works, equip- 
ment, facilities, or land, for use in R&D 
activities at Federal or non-Federal in- 
stallations. Exclude^from the R&D plant 
category , are expendable equipment and 
office furniture and equipment. Obligations 
for foreign R&D plant are limited to Fed- 
eral funds for. facilities located abroad arid 
used in support of foreign re arch arid 
development. 

2 /obligations and outlays 

a: Obligations represent the amounts 
for orders placed, contracts awarded, 
services received, and similar transactions 
during a given period, regardless of when 
the funds were appropriated and when 
future payment oLmoney is required. 
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b. Outlays represent the amounts for 
checks issued and cash payments made 
during a given period, regardless of when 
the funds were appropriated:. 

The obligations arid oiiH iys reported 
cover aii transactions from aH funds availa- 
ble to an agency from direct appropriations; 
trust fiirids, of speu.d account receipts, 
corporate income, or other sources, includ- 
ing funds appropriated by the President; 
that the agency has received or expects to 
receive: The amounts reported For each 
year reflect obligations and outlays For 
that year, regardless of when the Funds were 
originally authorized or received arid re- 
gardless of whether they were appropriated, 
received, or identified in the agency's 
budget specifically For research, develop : 
mcnt, or R&D plant. 

An agency making a transfer of funds 
to another agency mc hides such transfers 
in its report of obligations arid outlays. 
The receiving agencv docs not report for 
purposes 6f this survey, funds transferred 
to it from another agency. Similarly*, a suh- 
jiivis^ffoTan agency mat transfers funds 
--kTanothcr subdivision within that agency 
reports such obligations or outlays as 
its own. 

Obligations and outlavs for work per- 
formed in foreign countries include funds 
directly available to Federal agencies and 
special foreign currencies separately app- 
ropriated. The latter currencies are derived 
largely from provisions of Public Law 480, 
1954, as amended: 



3. cost coverage 

Funds reported for research and devel- 
opment reflect full costs. In addition to 
costs of specific R&D projects, the appli- 
cable overhead costs are also included: The 
amounts reported include the costs of plan- 
ning arid administering R&D programs, 
laboratory overhead, pay of military per- 
sonnel, arid departmental administration. 



A: fiscal year 

The fiscal year in the. Federal Govern- 
ment accounting period begins October 1 
of a given year and ends September 3D of 
the following year; thus, fiscal year (FY) 
1981 began on October 1, 1980, arid ended 
September 30, 1981. 



5. agency 

Am agency is tin organization of the 
kdeial Government whose principal execu- 
tive officer reports to the President. The 
only exceptioirts the Library of Congress, 
also included in the survey; whose execu- 
tive officer reports to the Congress. The 
term subdivision s triers to any mijor organi- 
zational unit of a reporting dgency, such as 
a bureau, administration, office, or service. 



8. performers 

Vzi formers are either intramural orga : 
nizalions accomplishing operating func- 
tions or extramural organizations or persons 
receiving support or providing services 
under a contract or grant. 

a. Intramural performers: Agencies of 
the Federal Government. Their Work is 
carried on directlv by their own personnel 
Obligations reported under this category 
are for activities performed directly by a 
reporting agency, or they represent funds 
that the agency transfers to another Fed- 
eral agency fo?r performance of work: The 
ultimate performer must be a Federal 
agency. If the ultimate performer is not 
a Federal agency, the funds so transferred 
are reported by Jthe transferring agency 

s. urider the appropriate extramural performer 
^category (industrial Firms; universities 
anct\el leges, other nonprofit institutions, 
etc.): Intramural performance includes the 
v cos1s of supplies and equipment, essen- 
I tiallv of an off-jhe-shelf nature, that 
are procured for use in intramural research 
and development. The cost of Federal per- 
sonnel engaged ir\ planning arid adminis- 
tering intramural and extramura 1 R&D 
programs is also included as part of the 
intramural performance total. 

*** 

b. Extramural performers: All organi- 
zations outside the'Federal sector that per- 
form with Federal funds under contract 
or grant. Only those costs associated with 
actual extramural R&D performance are 
reported, but these would include costs of 
materials arid supplies to carry out R&D 
activities. Costs of "off-the-shelf" supplies 
arid equipment procared from extramural 
suppliers and required to support intra- 
mural research and development are ;bh- 
sidered as parPcTf the costs of intramural 
performance and not as part of the costs 



of extramural performance. Extrammal 
performers are identified as follows: 

i. industrial firms^Those organizations 
that may legally distribute net earnings 
to individuals or to other organizations. 

ii: Universities and colleges: Institutions 
engaged primarily in providing resident 
and/or accredited instruction for at least a 
2-year program above. the secondary school 
level. Included are.colleges of liberal arts;, 
schools of arts arid sciences; professorial 
schools as in engineering and medicine, 
including affiliated hospitals; associated 
research institutes; and agricultural ex- 
periment stations. 

iii. Other nonprofit institutions: Private 
organizations other than educational in- 
stitutions, no part of whose net earnings 
inure to the benefit of a private stockholder 
or individual, and other private organiza- 
tions organized for the exclusive purpose 
of turning over, their entire net earnings 
to such nonprofit institutions. 

iv\ Federally funded research and 
development centers (FFRDC's): R&D- 
performing organizations exclusively or 
substantially financed By the Federal 
Government that are supported by the 
Federal Government either to meet a par- 
ticular R&D objective or, in some instances, 
to provide major facilities at universities 
for research arid associated traimng pur- 
poses. Each center is administered either 
by an industrial firm, a university, or 
another nonprofit institution. " 

In general, all of the following criteria; 
are met by an organization before itis 
included /in the FFRDC category: (I) Its 
primary activities include one or moret)f 
the following: basic research, applied re- 
search, development, or management of 
research and development (specifically ex- 
cluded are organizations engaged primarily 
in routine quality control and testing, 
rou tine service activities, production, 
mapping and surveys, arid information 
dissemination); (2J it is a separate opera- 
tional unit within the parent organization 
or is organized as a separately incorporated 
. organization; .(3) it performs actual research 
and development or R&D management 
either upon direct request of the Federal 
Government or Urider a broad charter from 
the Federal Government, but in either case 
urider the direct monitorship of the Federal 
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Government; (4) it receives its major 
1 financial support (70 percent or more] from 
the Federal Government, usually from one 
agency; (5) it lias, or is expected to Have, 
a long- term' relationship with its sponsor 1 
ing agency (about five years or more), as 
evidenced by specific obligations assumed 
by it and the agency; (b) most of all of its 
facilities are owned by of are funded Under 
contract with the Federal Government: 
and (7) it lias an average annual budget 
(operating and capital equipment) of at 
least $500,000. . 

FFRDC s are grouped into four cate- 
gories; research laboratories, R&D lab- 
oratories; study and analysis centers, and 
system engineering/system integration 
centers, according to their primary activity 
to reflect the differences in the nature and 
activities of thecenters. 1 

Research laboratories are principally 
used for the pursuit. of research (<ts dis- 
tinguished from development). Most con- 
centrate on basic research in one particular 
area and many provide majpr, unique, 
r es ea re li facilities f c 1 r ha t io ha 1 use. 

R&D laboratories engage in various 
facets of the research and development 
process. Most are mulhprogram labora- 
tories active in a variety t)f science and/or 
1 engineering areas though some specn 1 
in a broad functional area such as nation J 
security or nuclear energy. Most of these 
institutions contain major national research 
a fid/or testing facilities. 

Study and analysis centers aie involved ' 
exclusively in analytical activities; no 
hardware related laboratory research of 
development is carried oat: 

System engineering/system integration 
centers primarily provide< : systerns engi- 
neering, R&D system integration and 
management support for definition and 
development of large technical systems. 

v. State and local governments: State 
and local government agencies, excluding 
State and local universities and colleges; 
agricultural experiment stations, medical 
schools, and affiliated hospitals. (Federal 
R&D funds obligated directly to such State 
and local educational institutions are in-, 
duded under the universities- and -colleges 
rategory in this survey.) Research and 

' I hr 1 .it'-Kuni-N v\»tc ♦■MaMishi'd »n Dt-ii-mbtT I*>S2 bv 
l/trt.'vk f- * »r t <■ »>t rrf »rfsi.\it.ili.vcs_i)t .i^rrun's r»".pon*>ihl.r for 
: M<DC s :\\ \hv ri-ijiii'-i »rt tHt> Ottii i 1 t>i Sui'rii i; Snd Tecli- 
iolo>;y t\>lu v 
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development under tJie State andlocal- 
government category .^re performed either 
directly by State or lhcal agencies or br- 
other organizations under grant or con- 
tract trom such agencies. Regardless of 
the ultimate performer, Federal R&D funds 
directed to State and local government are 
reported under the State and local gov- 
ernment category, and ho other. 

vi. Foreign performers: Foreign citizens, . 
organizations or governments, as well V 
international organizations, such as NATO, 
UNESCO, and WHO. pei forming work 
abroad financed by the Federal Govern- 
ment: Excluded are payments to U.S. 
agencies, organizations, or citizens per- 
forming research and development abroad 
for the Federal Government; the survey 
does not seek information on "offshore" 
payments. Also excluded are payments to 
Foreign scientists p e r f o r m i n g in the 
United States. ' ; 

vii. Private individuals: Individuals re- 
ceivinga Federal R&D grant or contract 
award directly in this c ase obligations arc 
reported under "industrial firms." s 

7. fields of science 

The fields of suence in this survey are 
divided into" eight broad field categories, 
each or them consisting or a" number of 
detailed fields. The broad fields are life 
sciences psychology, physical sciences, 
environmental Sciences, mathematics and 
computer sciences, engineering, social 
sciences, and other sciences not elsewhere 
classified; The following listing presents 
the fields grouped under each of the broad 
fields, together with illustrative disciplines: 

a. Life sciences consist of five detailed 
fields: biological. (excluding environmental), 
e n vi r o n m e rvt a 1_ biology, agricultural, 
medical,, and life sciences not elsewhere 
'classified. The illustrative disciplines pro- 
vided below under each of these detailed 
he Ids are not intended to be sharp defini- ^ 
tion^ they represent examples of disciplines 
generally class if- ed under a given detailed 
field A discipline, however, may be classi : 
f'icd under another detailed field when the 
major emphasis is elsewhere. Research in 
biochemistry could be rcponed as i'iolog- 
ical, agricultural, or medical, defending 
on the orientation of the project, Human 
biochemistry Would be classified under 



biological, but annWal Biochemistry or 
plant biochemistry would be under agri- 
c u ! t u r a I . . I: x a m p.! es o F d i s c i p I i n es u n d e r 
each or the detailed fields are as follows: 

B la log ic'ii I [ex ch < 1 i i n g e 1 1 x > ir o 1 w >w it t 1 \ I j ■ 
» anatomy; biochemistry; biology; bi- 
ometry and b'ios tat is tics; biophysics; 
botany; c.ell biology; entomology and 
par a s i U ) I o ja$ ; genetics; in iV r o b i o 1 og y ; 
h e ii f o sc ie ri c ( b it i i 1 d g i c a 1 ] ; nutrition; 
phy*- >l6gy; zoology other biological, 
: n.e.c. 2 

Eiivirotiiii^nial biology y ecosystem 
sc iences; I vtiliitioi.ary biology; lim- 
nology* physiologic a! ecology popu- 
lation biology population and biotic 
community ecology, sys tenia tics other 
environ menal biology, n.e.c. 2 

Agricultural; agronomy, animal sci- 
ences; food science and technology; 
fish 'and wildlife';- forestry; hortiruU 
Uire; plant sciences; soils and soil * 
science; phytopathology; phytopro- 
duchbn; agriculture, generaff-bther 
agriculture, n.e.c. 2 • * 

Medical: internal medicine; neurology;, 
obstetrics and gynecology; ophthal- 
mology; otolaryngology; pediatrics ; 
preventive medicine; pathology; phar- 
macology; psychiatry; radiology; 
suigery; dentistry; pliarSiacy; veter- 
inary medicine; other medical, n.e.c. 2 

K • _. . 2 

Life sctcuces, n.e.cr 

b. Psychology deals with behavior, 
mental processes and individual and group 
characteristics and abilities. Psychology is 
divided into three categories: biological 
aspects, social aspects, and psychological 
sciences not elsewhere classified. Examples 
of disciplines under each of these fields 
are as follows: ' 

Biological aspects: experimental psy- 
chology; animal behavior; clinical 
psychology; comparative psychology; 
ethology. ■ 

Social aspects: social psychology; 
education, personnel, vocational psy- 
chology, and testing; industriar^and 
engineering psychology ;.. development 
and personality. ^ 

Psychological sciences, n.e.c. 2 - 



J Ni»t i'Ke'vvhrri' i UjsmI \vi\ mciltjtlisiipliriary * 

pf i»H*i. 1^. tvit'mi «i t»r<».iJ hVtd iinj sin^ir-Jist ipliru* projects 
K)r wlutli <i sopaidU- hold has* not bwn .issj^ni-J. , 
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c. Physical sciences are concerned with 
'line: tanding of the material universe and 
its phenomena. They comprise the fields 
of astronomy, clu'mistry, physics:, and 
physical sciences not elsewhere classified; 
Examples of disciplines under each of these 
fields are as follows: 

Astronomy: laboratory astrophysics; 
optical astronomy; radio astronomy; 
theoretical astrophysics; X-ray; Gam- 
ma-ray; neutrino astronomy. 

Chemistry : inorganic: orga no -metal- 
lic: organic: physical. 

Physics: acoustics; atomic arid mo- 
lecular; condensed matter; elementary 
particle nuclear structure; optics; 
plasma. 

Pfiys leu I sciences, n.e.c.' 2 



d. Environmental sciences (terrestrial 
and extraterrestrial) are concerned (with 
one exception) with the gross nonBiological 
properties of the areas of the solar system 
that directly or indirectly affect man's 
survival and welfare; they comprise the 
fields of atmospheric sciences;, geological 
sciences, oceanography; and environmental 
sciences not elsewhere classified. The one 
exception is that obligations for studies 
pertaining to life in the sea, or other bodies 
of water, are reported as support of ocean- 
ography and not biology. Examples or" 
disciplines under each of these fields are 
as follows; : 

Atmospheric sciences: agronomy; 
sohir; weather modification, extra- 
terrestrial atmospheres: meteorology. 

Geological sciences: engineering geo- 
physics; general geology; geodesy and 
gravity; geomagnetism; hydrology; 
inorganic geochemistry; isotopic geo- 
chemistry; organic geochemistry; lab- 
oratory geophysics; paleomagnetism; 
paleontology; physica^ geography and 
cartography; seismology; .soil sciences. 

Oceanography: biological oceanogra- 
phy; chemical oceanography; physical 
oceanography; marine geophysics. 

Environmental sciences, n.e.c. 2 

e. Mathematics and" computer sciences 
employ logical leasoning with the aid of 
symbols and are concerned with the de- 
velopment of methods of operation em- 
ploying such symbols, and in the case of 
computer sciences, with the application 
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of such methods to automated information 
systems. Examples of disciplines under 
< ach of these fields are as follows: 

Mathematics: algebra; analyvs ap- 
plied mathematics; foundations and 
logic; geometry; numerical analysis; 
statistics; topology. 
Computer sciences: programmr+f§ 
languages, computer arid information 
sciences (general) ; design develop- 
mtnt. and application of computer 
capabilities to data storage arid manipu- 
lation; information sciences and sys- 
tems: systems analysis: 
fyialtietriatics and computer sciences, 
n.e.c. 2 

f. Engineering is concerned with studies 
directed toward developing engineering 
principles or toward making specific sci- 
entific principles usable in engineering 
practice: Engineering is divided into eight 
fields aeronautical astronautical chemical, 
civil electrical mechanical, metallurgy and 
materials, and engineering not elsewhere 
classified. Examples of disciplines under 
each of these fields are as follows: 

'Aeronautical: aerodynamics. 
AsYronautical: aerospace; space tech- 
nology. 

Cliemical: petroleum; petroleum re- 
fining; process. 

Civil: architectural; hydraulic, hy- 
dro logic; marine; sanitary arid environ- 
mental; structural; transportation: 

Electrical: communication; electronic; 
power. 

Mechimical: engineering mechanics. 
Metallurgy and materials: ceramic; 
mining; textile; welding. 

Engineering, n.e.c. 2 agricultural; in- 
dustrial and management; nuclear; 
ocean engineering systems. 

g. Social sciences are directed toward an 
understanding of the behavior of social 
institutions arid groups arid of individuals 
as members of a group. These sciences in- 
clude anthropology, economics, politi :al 
science, sociology, arid social sciences not 
elsewhere classified. Examples of discipline? 
under each of .tlv e fields arenas follows; 

Atrtliropology: arrhaeology; cultural 
and personality; cocia! and ethnology; 
applied anthropology. 



Economics: econometrics and economic 
statistics; history of economic thought; 
international economics; industrial; 
iabor, and agricultural economics; 
macroeconomics; microeconomics; 
public finance and fiscal policy; the- 
ory; economic systems and develop- 
« 

merit: 

Political scieyice: area or regional stud- 
ies; comparative government; history 
of political ideas; international relations 
and law; national political arid legal 
systems; political theory; public ad- 
ministration. 

Sociology, comparative and historical; 
complex organizations; culture arid 
social structure; demography; group 
interactions, social problems and social 
welfare; sociological theory. 

Social sciences, /n.e.c.: 1 linguistics; re- 
search in education; research in history; 
socioeconomic geography; research 
in law, e.g., attempts to assess the im- 
pact on society of legal systems arid 
practices. 

h. Other sciences riot elsewhere classi- 
fied includes multidisciplmary arid inter- 
disciplinary projects that cannot be classi- 
fied within one of ihe broad fields of 
science. • 

8. geographic distribution 
of 1981 r&d obligations 

a. Ten agencies participated in the sur- 
vey covering the geographic distribution 
of obliga_ti_on?_for rese<irch and develop- 
ment and R&D olant. These tori agencies 
accounted for 97 percent of total Federal 
R&D and R&D pi at oblige ions in 19*1. 
The p'srr.'.'dehft were the "epartiiien'o 
of Agn'cuiiure (USDA); Cbm.r./ce; De- 
. fense ;DOD); Energy (DOE); Health and 
Human Services (HHSj; ihe Interior; and 
Transportation (DOT); the Environmental 
Protection Agency (EPA); the National 
Aeronautics and Space Administration 
(NASA); ..ndNSF. . 

y. Data were requested for the "actual" 
year 1981 in terms of the principal loca- 
tion (State or outlying area) where the work 
wa5 performed by the prime contractor, 
grantee o intra mural o r ga nidation. When 
this inform Uon was .riot available in their 
records, 'he respondents were askeci to 
assign the obiig.ttions I uie State, outlying 
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area, or office abroad where the head- 
quarters of the U.S. prime contractor, 
grantee, or intramural organization was 
located. 

c. Obligations were reported for research 
and development as a combined amount: 

A) 

d: Specifics liy omitted from the geo- 
graphic survey were R&D obligations to 
foreign performers and obligations for 
R&D plant used in support of foreign per- 
formers: Foreign performer data, by coun- 
I try; are reported in another part of the 
Federal Funds survey. 

changes in reporting 

Responses From the agencies in this sur- 
vey, as in the previous ones, reflect revi- 
sions or estimates for the latest two years 
of the previous report, in this case fiscal 
years 1^81 and 1982. Such revision is part 
of the budgetary cycle. From time to time 
responses also reflect reappraisals and re- 
visions in classification of various aspects 
of agencies R&D programs. When this 
bc;_ urs, NSF requires the agencies to pro- 
vide revised pno r -year data to maintain 
consistency and comparability with the 
most recent concepts. 

limitations of the data 

- Funds for research arid development were 
reported on a 3-year h sis comparable with 
the 1983 budget, upon which the data were 
based. The respondents reconciled the data 
reported to the Federal Funds survey with 
amounts for research and development 
provided to OMB for the 1983 budget. 
The amounts reported for each year, as 
already stated, are the obligations or outlays 
incurred in that year, regardless of when 
the funds were authorized or received by 
an agency and regardless of whether the 
funds were identified in the agency's 
budget specifically fop'fesearch, develop- 
ment, and/or R&D plant. 

Data submitted by the Federal agencies 
for 1981 are considered to be actual since 
they represent virtually completed trans- 
actions. Amounts reported for 1982 and 
1983* are estimates in that they are sub- 
ject to further appropriation, apportion- 
ment; or deferral decisions. The effects of 
these and other; later actions on 1982 and 
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1°83 outlays 1 obligations will be re : 
fleeted in the next report. 

Respondent judgment is often neces- 
sary in classifying the data. Most agency 
R&D programs must be separated bv 
agency respondents from other, largir 
programs because they are not identified 
as budget-line items. R&D programs, once 
identified, must then be further subdivided 
into the survey categories: basic research, 
applied research, development, performers, 
and fields of science: Over the years, 
however, the participating agencies have 
developed increasing skill and consistency 
in meeting the survey requirements: 

Some agencies have not been able to 
report the full cost of research and devel- 
opment. For example, the headquarters 
costs of planning and administering R&D 
programs of DOD (estimated at a fraction 
of 1 percent of the^OD R&D total) are 
not included because this agency has stated 
that identification of the amounts is 
impracticable. 

R&D plant data are also to some extent 
underreported because of the difficulty 
encountered by some agencies particularly 
DOD and NASA, in identifying arid re- 
porting these data. While DOD reports 
obligations for R&D plant under the con- 
struction appropriation, DOD is able to 
identify only a small portion of the R&D 
plant support within R&D contracts that 
are funded from the RDT&E appropria- 
tion: NASA cannot separately identify 
those portions of industrial R&D contracts 
applicable to R&D plant but subsumes 
R&D plant d_ata in the R&D data covering 
industrial performance; R&D plant data 
for other NASAS^ej:Forpiing sectors can be, 
and are. reportec^"^ 

relation to other 
reports 

1. federal supportto uni- 
versities and colleges 

NSF conducts a separate survey cov- 
ering Federal support to individual uni- 
versities and colleges This survey is based 
oil data provided by the Federal agencies 
under the reporting system established by 
tiie former Committee on Academic Science 
and Engineering (CASE) of the Federal 
Council for Science and Technology. The 
reports revttiting from these surveys are 
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entitled Federal Support to Universities, 
College*, and Selected Nonprofit Institu- 
tion* and are referred ; to as the CASE 
reports. 

Both the CASE arid Federal Funds re : 
ports provide data on Federal obligations 
for research and development and R&D 
plant to universities and colleges arid to 
university-administered FFRDC's. Ylie 
CASE report, however, is based on obli- 
gations of Federal agencies to each indi- 
vidual academic institution, whereas the 
Federal Fluids report is concerned with 
obligations to universities and colleges as 
a performer ^roup: The CASE report 3d- 
dit ion ally includes funds for norvR&D 
.activities; such a? science education and 
nonscience support: Further, the CASE 
survey is based on reports of only 15 
agencies (USDA; Commerce; DOE); the 
Department of Education, Energy, HHS, 
Housing and Urban Development, Interior, 
and Labor; DOT; EPA; NASA; NSF; the 
Agency for International Development; 
and the Nuclear Regulatory Commission) 
whereas the Federal Funds survey is com- 
posed of obligations of all agencies' with 
R&P programs. The 15 respondents, tp^ 
CASE, however, account for more than 
99 percent of total Federal R&D support 
to universities arid colleges arid all bbliga : : 
Hons to uriiversity : adrriiriistered FFRDC's. 

The different reporting procedures have 
led to the reporting of different totals to 
the CASE and Federal Funds surveys, as 

follows: 

a: The obligations for research and de- 
velopment to universities and colleges re- 
ported for Federal Funds in 1981 amounted 
to $4,428 million, or $o9 million more 
than the amount reported for CASE. 

b. The R&D obligation total for uni- 
versity-administered FFRDC's, as reported 
to Federal Funds, was $f,829 million in 
l^£M-r or_$_4 million more than reported 
fijr CASE. For Federal Funds $195 million 
subcontracted by the NASA uriiversity- 
admiriistered jet Propulsion Laboratory 
was included in ultimate-performer cate- 
gories, whereas for CASE the subcontracted 
amount was included in the R&D obliga- 
tions to FFRDC's administered by Uni- 
versities: 

c: Total R&D plant obligations to uni- 
versities and colleges reported to the Fed- 
eral Fluids survey were $37 million in 1981, 
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or 57 million more than the amount re- 
ported to the CASE survey. 

d. Total R&D plant obligations to Uni- 
versity-administered FFRDC's, as reported 
to Federal funds, were $371 million in 
l^si, or $4^ million more than reported 
to CASE: 

The Following factors should also be 
considered in comparing the data appear- 
ing in the two reports: 

For federal Funds each agency includes 
as part of its obligations the amounts trans- 
ferred to other agencies for R&D activities. 
A receiving agency does not report funds 
transferred from another agency.. In the 
CASE survey, by contrast, the data are 
reported by the agency that makes the 
/7m?/ distribution of the funds to a given 
institution. Thus, for the CASE survey, 
agencies include funds regeived from other 
agencies and eVclude funds transferred to 
oilier agenciesAthe reverse of the federal 
funds process^ Although such transfers 
should balance each other out with no re- 
sulting changes in total R&D obligations, 
these different reporting requirements add 
to the possibility of differences between 
the two reports. 

The CASE responses are in many cases 
prepared by different operating units within 
the agencies from those that prepare the 
federal funds responses; The CASE data 
are also collected several months earl; r 
than the federal funds data; Theoretically, 



these conditions should not add to report- 
ing dirrerences, but in practice differences 
do arise; 

2. special analyses, budget 
of the united states 

In a section of Special Analyses, Budget 
of the United States Gover)iment, 0MB 
publishes climates of obligations and 
outlays for research, development, and 
R&D plant. These data, as shown in "Spe- 
cial Analysis K: Research and Develop- 
ment" in the original 1983 budget, did 
not provide_as_ much detail on character 
of work as federal funds data, and they 
did not include information on performers, 
fields of science, or geographic distribution 
Special Analysis K" and Federal funds 
utilized the samt definitions for research 
and development and for R&D plant. The 
estimates for research and development 
published m the two reports are compara : 
ble, even though minor differences exist. 
The comparison between the two reports 
is, as rolloWs: 



Total Federal RfeD obligations 

(Billions of dollars) 











FY 1081 


FY 1982 


FY 1983 








$43;0 
43.0 


Federal Funds ; : 
Special 

Analysis K. . . 


$34.9 
35.0 


$39;0 
38.8 



3. federal r&d funding by 
budget function: fiscal 
years 1981-83 

NSF published a special report under 
the above title; providing an analysis of 
Federal R&D programs by budget Func- 
tion categories. The federal funds, Volume 
X^Xl survey, by contrast, reported on R&D 
Ending by agencies rather than by Func- 
tional categories. The federal funds report 
provided obligational data, rather than 
budget authority data, which Formed the 
basis For the function report. The R&D 
budget authority data For 1981-83 in the 
function report were based on information 
provided to OMB by the agencies as back- 
ground for "Special Analysis K" in the 
1^83 budget. Further program information 
was based on budget Justification docu- 
ments of the leading R&D support agencies 
and information provided directly to NSF 
by some of the smaller agencies. 



4. other reports 

a; Agencies may classify their R&D pro- 
grams for purposes other than those for 
which the federal funds survey is con- 
ducted; Definitions and guidelines that are 
suitable to these other purposes may result 
in information that is not comparable with 
the data transmitted to NSF for federal 
funds. 
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appendix b 



ft dirtily funded res 

. merit center: 
fiscal yeiri 1981-83 




and 




Nate: Total Federal obligations For R&D 
and R&D plant support to each 
FFRDC in fiscal year 1981 is shown 
in parentheses. The overall total is 
$4,300,132,000. 



department of defense 

office of the secretary of defense 

Administered by other nonprofit institu- 
tions: 

Institute for Defense Analyses (IDA), 
Arlington, Virginia ($14,549,000) 

department of the navy 

Administered by UniversltieTand colleges: 

Center for Naval Analyses (University 
,of Rochester), Arlington, Virginia 
($15,441,000) 



department of the air force 

Administered by Universities and colleges: 

Lincoln Laboratory (Massachusetts 
Institute of Technology) , Lexington, 
Massachusetts ($137,751,000) 
> 

Administered by other nonprofit 
institutions: 

Aerospace Corporation, El Segundo, 
California , ($189,684,000) 



C 3 Division (MITRE Corporation), 3 

Bedford, Massachusetts 

($105,707,000) 
Project Air Force (RAND Corporation), 4 

Santa Monica, California ($13,947,000) 

department of health and human 
services 

national institutes of health 



Administered by industrial firms: 

Frederick Cancer ReSarch Center (Litton 
Bionetics, Inc., Litton Industries), 
Frederick, Maryland ($26,366,000) 



department of energy 



Administered by industrial firms: 

Bettis Atomic Power Laboratory (West- 
irighbUse Electric Corp.[, Pittsburgh, 
Pennsylvania ($239,505,000) 



3 Only tlu* C 3 Division of the MITRL Corporation is re- 
ported lis on FF.RDC AU other .igcncy support to MITRE 
is rt-pork'tl iinclc>r other nbnproFit institutions excluding 
I- MUX s. 

•Only thi" Profit Air Font' portion of the RAND Corpora- 
!^>n_ is reported .is .in FFRDC. AH other agency support to 
RAND is reported under nonprofit institutions excluding 
rFKDCv 
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Energy Technology Engineering Cen- 
ter (Rockwell International Corpora- 
tion), Santa Susana, California 

($37,143,000) 
HanFord Engineering Development 
Laboratory ( Westinghouse-Hanford 
Corp.), Richland, Washington 

($193,943,000) 

Idaho Naiional Engineering Labora- 
tory (EG&G Idaho, Inc.; Exxon Nu- 
clear Idaho Co.; Argonne National 
Laboratory, West; Westinghouse 
Electric Corp.), Idaho Falls, Idaho 

($149,200,000) 
Knolls Atomic Power* Laboratory (Gen- 
eral Electric Company] , Schenectady, 
Neyv York ($195,478,000) 
MoUnti Laboratory (Monsanto Research 
Corp.), MiarriisbUrg, Ohio 

($13,995,000) 
Oak Ridge National Laboratory (Union 
Carbide Corp.), Oak Ridge, Tennessee 
($255,800,000) 
Sandia National Laboratories (West- 
ern Electric Co., Inc:-Sandia Corp.), 
Albuquerque, New Mexico 

($507,929,000) 
Savannah River Laboratory . (E.I. duPont 
de Nemours & Co., Inc.), Aiken, South 
Carolina ($41,084,000) 

Administered by universities and colleges: 

Ames Laboratory (Iowa State University 
of Science and Technology), Ames, 
Iowa * ($17,520,000) 
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Argbririe National Laboratory (Univer- 
sity of Chicago and Argon ne Univer- 
sities Assn.), Argonne, Illinois 

($223,300,000) 

Brbbkhaveri National Laboratory (Asso- 
ciated Universities, fnc:j, Upton, 
Long Island, New York ($179392,000] 

E. O. Lawrence Berkeley Laboratory 
(University of California), Berkeley, 
California ($120,867,000) 

E. O: Lawrence tivermore National 
Laboratory (University of California), 
Livermore, California($506,395,0dd) 

Fermilab (Universities Research As- 
sociation, Inc.), Batavia, Illinois 

($120,266,000) 

Los Alamos National Laboratory (Uni- 
versity of California), Los Alamos, 
New Mexico j$424,221,000) 

Oak Ridge Institute pfiSIiiclear Studies 
(Oak Ridge j\ssbcia ted U ni versi ties J , 
Oak Ridge, Tennessee ($24,414,000) 

Plasma Physics Laboratory (Princeton i 
University), Princeton, New Jersey 
($105,627,000) 

Stanford Linear Accelerator Center 
(Stanford University), Stanford, 
California ($64,497,000) 

Administered by other nonprofit institu- 
tions: 

Pacific Northwest Labi atory (Battelle 
Memorial Institute), I Inland, Wash- 
ington .. 106,036,000) 

Solar Energy Research I: titute (Mid- 
west Research Instit. j, Golden, 
Colorado (S 0,373,000) 

national aeronautics an space 
administration 

Administered by universities and colleges: 

Jet Propulsion Laboratory (California 
Institute of Technology), Pasadena, 
California ($188,153,000) 

national science foundation \ 

Administered by universities and colleges: 

Cerro.Tololo Inter-American Observa- 
tory (Association of Universities 
for Research in Astronomy, Inc.), 
• La Serena, Chile ($6,052,000) 
Kitt Peak National Observatory (Asso- 
ciation of Universities for Research 
in Astronomy, fnc:), Tucson, Arizona 
($11,103,000) 



National Astronomy and Ionosphere 
Center (Cornell University), Arecibo, 
Puerto Rico ($5,407,000) 

National Center for Atmospheric Re- 
search (University Corporation for 
Atmospheric Research] , Boulder, 
Coior/dcij.. ($32,337,000) 

National Radio Astronomy Observa- 
tory (Associated Universities, I he), 
Green Bank, West Virginia 

($14,790,000) 

Sacramento Peak Observatory (As- 
sociation of Universities for Research 
in Astronomy, Inc.), Sunspot L New 
Mexico ($1,860,000) 



categories of 
ffrde's 5 

Total of Federal obligations for R&D arid 
R&D plant support to each.FFRDC is 
shown in parentheses and for each cate- 
gory, in brackets. The overall total is 
$4,400,132,000. 



research laboratories * s 

($282,676,000) 
DOE: Fermilab ($120,266,000) 
DOE: Stanford Linear Accelerator 

($64,497,000) 

HHS/NIH: Frederick Cancer Research 
Center ($26,366,000) 

NSF: Cerro Tololo Inter-American Ob- 
servatory ($6,052,000) 

NSF: Kitt Peak National Observatory 

($11,103,000) 

NSF: National Astronomy and Ionosphere • 
Center ($5,407,000) 

NSF: National Center for Atmospheric 
Research ($32,337,000) 

NSF: National Radio Astronomy Observ- 
atory __ ($14,790,000) 

NSF: Sacramento.Peak Observatory 

($1,860,000) 



'Categories are defined in the Technical Notes under Per- 
former: FFRDC's. 



r&d laboratories ($3,778,126,000) 

DOD/AF: Lincoln Laboratory 

($137,751,000) 
DOE: Ames Laboratory ($17,520,000) 
DOE: Argbhrie National Laboratory 

($'223,300,000) 
DOE: Bettis Atomic Power Laboratory 

($239,505,000) 
DOE: Brbokhaven National Laboratory 

($179,392,000) 
DOE: E.O; Lawrence Berkeley Laboratory 

($120,867,000) 
DOE: E:b: Lawrence Livermore National 
Laboratory ($506,395,000) 
DOE: Energy Technology Engineering 
Center ($37,143,000) 
DOE: Hanford Engineering Development 
Laboratory _ ($193,943,000) 

DOE: Idaho National Engineering Lab- 
oratory ($149,200,000) 
DOE: Knolls Atomic Power Laboratory 

($195,478,000) 
DOE: Los Alamos. National Laboratory 

($424,221,000) 
DOE: Mound Laboratory ($13,995,000) 
DOE: Oak Ridge Institute of Nuclear 
_ Studies ($24,414,000) 
DOE: Oak Ridge National Laboratory 

: ($255,800,000) 
DOE: Pacific Northwest Laboratory 

($106,036,000) 
DOE: Plasma Physics Laboratory 

($105,627,000) 
DOE: Sandia National Laboratories ■ 

($507,929,000) 
DOE: Savannah River Laboratory 

($41,084,000) 
DOE: Solar Energy Research Institute 

_ ($110,373,000) 
NASA: jet Propulsion Laboratory 

($188,153,000) 



study and analysis 

centers ($43,937,000) 

DOD/AF: Project Air Force ($13,947,000) 
DOD/Navy: Center for Naval Analysis 

($15,: 41,000) 

DOD/OSD: Institute of Defense Analysis 

($14,549,000) 



system engineering/system 
integration centers ($295,391,000) 

DOD/AF: Aerospace Corporation 

($189,684,000) 

DOD/AF: C 3 Division of MITRE t 

(il05,707\000) 
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appendix c 



detailed statistical tables 



Detailed Statistical Tables for Volume XXX have been published separately 
(NSF 81-325). Only tables C-l, C-2, and C-3 are included in this report, 
pp. 44-49. 



C-l. 

C-2. 



Research, Development, arid 
R&D Plant 



Overall summary: FY 1031, 1982, and 1983 
By agency: FY 1981, 1082, and 1983 



Research and Develop merit— 
Agency, Character of Work, 
and Performer 



By agency: FY 1981, 1982, and 1983 
By agency and character of work: FY 1981 
By agency and character of work: 

FY 1982 (est.) 
By agency arid character of work: 

FY 1983 (est.) ; 
By agericy arid performer: FY 1981 
By agency and performer: EY 1982 (est.) 
By agency arid performer: FY 1983 (est.) 
Federal obligations for research, develop- 
ment, arid R&D plant to federally 
funded research and development 
_ centers, by agency; FY 1981 " 
Pe ^_ er ^! ?^^£^2 ns f° r research, develop- 
ment ^mjdrff&D plant to federally 
/uncft?d research and development 
/centers, by agenry; FY 1982 (est:) 



C-12. Federal obligations for research, develop- 
ment, and R&D plant to federally 
funded research and development 
_ centers,by agency: FY 1983 (est:) 

C-13. Federal obligations for research, develop- 
ment, and R&DpIant to federally 
funded research and development 
centers (FFRDC's) by individual FFRDC 
arid agency: FY 1981 

Total Research— Agency, Performer, 
and Field of Science 



C-l 4. 
C-l 5. 

C-ia; 

C-l 7. 

c-is. 

C-19. 
C-20. 
C-21. 
C-22. 



C-23: 



By agency arid performer: FY i98i 
By agency and performer: FY 1982 (est.) 
By agency arid performer: FY1983 (est.) 
By detailed field of science: FY 1981, 

1982, arid 1983 
By agency and field of science FY 1981 
By agency and field of scieriCe: FY 1982 
__.fest.| 

By agency and field of science: FY 1983 
(est.) . 

Psychology and life sciences, by_agency 
arid detailed field of science: FY 1981 

Psychology and life sciences, by agency 
arid detailed fiefcJ of science: FY 1982 

Psychology arid life sciences, by agericy 
and detailed Field of science: FY 1983 



C-24. 
C-25. 

020. 

C-27. 
C-28. 
C-29. 
C-30. 

C-3I; 
C-32. 



Physical and environmental sciences, by 

agency and detailed Field of science: 
__ FY 1981 

Physical arid environmental sciences, by 
agency and detailed field of science: 
FY 1982 (est.) , _ 
Physical and environmental sciencesYfay 
agericy arid detailed field of science: 
FY 1983 (est.) 
Engineering, by agericy arid detailed field 

of science: 1981 
Engineering; '* ency arid detailed field 

of science: FY 1982 (est.) 
Engineering, by agency and detailed field 

of science: FY i983_(est.) 
Mathematics and computer sciences and. 
social screrices,-by agericy arid detailed 
field of science: FY 1981 
Mathematics arid computer sciences arid 
social sciences, by agency and detailed 
field of science: FY 1982 (est;) 
Mathematics and computer sciences and 
social sciences, by agericy arid detailed 
field of science: FY 1983 (est.) 



Basic Research— Agency, Performer, 
arid Field of Science 



C-33; By agericy arid performer: FY 1981 
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C-34. • By agency and performer: fY 1^82 (est.) 
C : 35. By agency and peffoffner: FY 1983 (est.) 
C-3o. By detailed field of science: FY 1981, 

i 082. arid 1^83 
'C-37. By agency and field of science: FY 1981 
C-38. Bv agency arid field of science: FY 1982 

.'(est.j " ;_. 

C-3 C) . By agency arid field of science: FY I°83 

..'(est.j. 

C-40. Psychology arid, life sciences, by agency 
and detailed Field of. science: FY 1 98 1 
C-4i: / PsvciioiogV.and. life sciences, by agency 
^ and detailed Field of science: FY l'>82 
(est.). 

C-42. Psychology and life sciences, by agericy 
and detailed field of science. FY 1^83 

.(est.) 

t-43. Physical ;and environmental sciences, by 
agency arid detailed field ot science: 
... FY 1^81 

C-U Physical arid eriVirorimental sciences, by 
agency and detailed field of science: 
FY I°82 (est: j 

C-45 Physical and environmental science* by 
agency and detailed field of science: 
F Y 1<>83 (est.j ' 

C-4e>. Engineering, by agency and detailed field 
of science: FY 1981 

C-47: Frigineering, by agency and detailed field 
of science: FY 1982 (est.) 

C-4S; Engineering, by agency and detailed field 
of science: FY l«*!»3 (est.) 

C-$9. Mathematics and computer sciences and 
social sciences, by agency and detailed 
_ field of science: FY 1981 

C-5Q. Mathematics arid Computer sciences and 
social sciences by agency ind detailed 
field of science: FY 1982 (est.) 

C-51 Mathematics and computer sciences arid 
social sciences; by agency and detailed 
field of.science: FY 1983 (est.) 



Applied Research— Agency, 
Performer, arid Field of Science 

C-52. By agency and performer;. FY 1981 
C-53. By agency and performer: FY 1982 (est:) 
C-54 By agency and performer: FY 1983 (est.) 
C-55. ' By detailed field of science: FY 1981; 

1982; and 1983 
C-5o. By agency and field of science: FY 1981 
C-57. By agency and field of science: FY 1982 

' " (est.) 

C-58. By. agency and field of science: FY 1983 

[est.) 

C-59. Psychology and life sciences, by agency 
' and detailed field of science: FY 1981 
C-oO. Psychology and life sciences,, by agency 
arid detailed field of science: FY 1982 

., (est.j ' 

C-61: Psychology and life sciences, by agency 
and detailed field of science! FY 1983 
(est.). 

C-o2. Physical arid erivirbrirrierital sciences, by 
agency and detailed field of science: 
FY 1981 

C-63 Physical and environmental sciences, by 
. agency arid detailed fieid of science: 
FY 1982 (est.) 



C-b4. 

C-e>5. 
C-oo. 
C-o7. 
C-o8. 

C-09. 
(.70. 



C-71. 

C-72: 
C-73. 



Physical arid environmental sciences; by 

agency and detailed field of scierice: 

FY 1983 (est:) 
Fngineei ing. bv agency and detailed field 

of science:. FY 1981 
Engineering, bv agency and detailed field 

of scierice: FY 1982 (est.) . 
Engineering, by agency and detailed field 

of science: FY 1983 (est.) 
Mathematics arid computer sciences arid 

social sciences, by. agency and detailed 

field of science: FY 1°8I 
Mathematics und computer Sciences and 

social sciences, by agency and detailed 

held of science FY 1982 (est.) 
Mathematics arid computer sciences and. 

sociaj sciences, by agency and detailed 

field of science: FY 1983 (est.) 



Development— Agency arid 
Performer 



Bv agency and performer: FY 1981 
By agency and performer: FY 1982 (est. 
Bv :i£encv ^d£er former: FY 1983 (est 



C-74 

C .7 

C-7o: 
C-77. 



R&D Plant 



By ig: ncv FY 1981 1982, and 19y3 
By agency and performer ol the R&D the 

plant supports FY1981 
By agency and performer of the R&D the 

r^ant supports FY 1^82 (est ) 
By agency and performer of the R&D the 

pli^t supports: FY I«83 (est:) 



Total Research Performed at 
Universities and Colleges— Agency 
and Field of Science 



C-78 By detailed field of science: FYMQ81, 

1982, arid 1933 . 
C-70 By agency and field of science FY 1°81 
C-80 Psychology and. life sciences, by. agency . 

and detailed field of science: FY 1981 
C-81: Physical and environmental sciences, by 

agency and detailed field of science: 
. FY 1981 

C-82. Engineering, by agency arid detailed field 

. of science: FY 1981 
C-83. Mathematics arid computer sciences and 

social sciences, by agency and detailed 

field of science: FY 1981 



Basic Research Performed at 
Universities and Colleges— Agency 
and Field of Science 



C-84. 



C-85: 



By detailed field of science: FY 1981, 

1982, and 1983 
By agency and field of science: FY 1981 



C-86. Psychology and life sciences, by agency 

arid dt faiied field of science: FY 1981 
C-87. Physical and environmental sciences, by 

agency and detailed field of science: ■ 

FY i^8i _- 
C-88: Engineering, by agency and detailed field 

of scierice: FY i°8i 
C-8^: Mathematics and computer sciences and 

social sciences, by agency arid detailed 

fieid of science: FY 1981 



Applied Research Performed at 1 
Universities arid Colleges— Agency 
arid Fie!d of Scierice 



C-°o: By detailed field of science: FY 1981, 

1Q82, and 1983 
C-91: By agency and field of science: FY 1981 
C-Q2. Psychology and life sciences, by agency 

and detailed field of science: FY 1981 
C- ( ?3. Physical and environmental sciences, by 

agency and detailed field of science: 

FY 1981 

Engineering, by agency and detailed field 

of science: FY 1981 
Mathematics and computer sciences and 

social sciences, by agency and detailed 

field of science: FY 1981 



Fbreigri Performers— Research and 
Development \ 

C'-^o. By region, country, and agency: FY 1981 



Foreign Performers— Basic Research 

£-97. . By region, country, and agency: FY 1981 



Special Fbreigri Currency Program 

C-98. For research ancf development, by agency: 

FY 1981, 1982; and 1983 
C-99. For basic research, by agency: FY 1981, 

1982, arid 1983 
C-100. For applied research, by agency: FY 1981, 

1982, and 1983 

C-ibi. For development\by agency: FY 1981, 

1982, and 1983 ) 



Geographic Distribution— Research 
and! Development and R&D Plant 



Crld2. Research, development, arid RScD plant, 
by geographic division and State: 
FY 1981 i 

C-103. Research and development, by State and 

performer: FY 1981 
C-103 A. Percent distribution to each performer, 

by State: FY 1981 
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C-103B: 



C-104: 



Percent distribution to each State, by 

performer: FY 1.981 
Research arid development, by State arid 

agency; FY 1***1 . 



q-105; 



C-104A. Percent distributibri of each agency, by 

.. State! FY 1081 
C-104B: Percent distributibri of each State, by 
agency: FY 1081 
Research arid develbprrierit, by geographic 
division. State, agencv, and performer: 
Ft 1981 . 
C-iOo. R&D plant, by geographic division, 

i^tate;. and performer supported: FY IW 
C-107. . R&D plant, by geographic division, 
State, and agency: FY 1981 



'federal Intramural Personnel Costs 



C- 108. Total research arid development, by agency: 

FY 1081. 1982, and l<*&3 
C-Iiw, Basic research, by agency: FY 1981. 1982, 

and 1^83 



C- lib. Applied research, by agency: FY 1981; 

1082; arid 1983 
C-iil. Development, by agency: FY 1981 i982; 

and 1983 



Historical Data 



OUTLAYS ' 

C-112. Research, development, and R&D plant, 

by agency: FY 1973-83 
C-113. Research and develbpriierit, b^ agency: 

FY 1973-83 

C-ii4. R&D plant; by agericy: FY 1973-83 
OBLIGATIONS 

t 115. Research development, cind R&D plant, 
„„ by agency: FY 1973-B3 
Research arid development, by agency: 

FY 1973-83 
R&D plant, by agency: FY 1973-83 
Research and development, by chancier 
of work arid R&D plant: FY 1973-33 - 



C-i ib: 

t-i ir: 
C-i 18. 



C-119. Total research/by selected agericy: 

FY IQ73-&3 ... 
C-IZO! Basic research, by selected agency: 

FY i 973-83 

C-121! Applied research, by selected agericy: 
• __ FY 1973-83. 

C-I 22; Develbpinc'rit, by selected agericy: 
FY 1973-83 

~ C-I23. Research [arid uevelbpmerit, by performer: 
FY 1973-83 

C- 124. Total research, by performer: FY 1973-83 
C 125. Basic research by performer FY 1973-83 
C-12o. Applied research, by performer: 
FY 1973-83 

C-127. Development by performer: FY 1973-83 
C-128. Total research, by field of science: 

FY 1973-83 
C-120. Basic research, by field of science: 

FY 1973-83 

C-130. Applied research, b£ f ielcJ of science; 
FY 1973-83 

C-1311 Research arid development, by geographic 
division and State: FY 1970-81 

C-132; R&0. plant, by geographic division and 
State: FY 1970-81 
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notes 



• Estimates for 1983 are based bri The 
Budget of the United States Govern- 
ment, Fiscal Year 1983, as submitted 
to Congress by the administration, 
and do not reflect subsequent appro- 
priations and apportionment actions. 

► Details may not add to totals because 
of rounding. 

1 Asterisks appearing in lieu of figures 
indicate that the amounts are less than 
$50,000 or less than .05 percent. 

The abbreviation "FFRDC's" appear- 
ing in statistical tables refers to federally 
funded research arid development 
centers. 

Within the Department of Agriculture 
"^ttle Economic Research Service arid the 
Statistical Reporting Service replace 
the Economics and Statistics Service 
the headings Agricultural Research 
s " Service and Cooperative State Research 
Service replace the headings Agricul- 
tural Research and Agricultural Coop- 
erative Research that were formerly 
included within the Science and Edu- 
cation Administration; the Human 



Nutrition information Service is a new 
heading. 

In tables showing extramural perform- 
ers, obligations of the Department of 
Agriculture to agricultural expervrierit 
stations are included within obligations 
to Universities arid colleges. 

The proposed Energy Research and 
Technology Administration replaces 
the Department of Energy arjd is shown 
within the Department of Commerce. 

Defense Agencies within the Depart- 
ment of Defense include the Defense 
Advanced Research Projects Agency, 
the Defense NucleSr Agency, the De- 
fense Communications Agency* the 
Defense Mapping Agency^ the Defense 
Logistics Agency, the Uniformed Serv- 
ices University of the Health Sciences, 
arid technical support, Joint Chiefs of 
Staff/Office of the Secretary of 
Defense. 

The Bonneville Power Administration, 
formerly within the Department of 
Energy, is shown within the Depart- 
ment of the Interior. 



• The Maritime Administration, formerly 
within the Department of Commerce, 
js now within the Department of 
Transportation. 

• The proposed Foundation for Educa- 
tional Assistance replaces the Depart- 
ment of Education. 

• R&D data reported by the National 
Aeronautics arid Space Administration 
are in terms of budget plan rather than 
obligations. 

• The hjstorical tables for Volume XXXI, 
providing data on R&D totals for 1973 
through 1983 (C-112 through C-132), 
are not comparable with totals for those 
years in appendix tables issued to ac- 
company earlier Federal Funds reports. 
Some prior-year changes occur almost 
almost every year, thus changing totals 
in many categories. 



NOTE: For trend comparisons, use only 
these tables, appendix C, for Vol- 
ume XXXI. Do not use the earlier 
tables in the Federal Funds series. 
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TABLE C-i. SUMMARY OF FEDERAL FUNDS -FOR RESEARCH^ DEVELOPMENT ; *ND R£0 PLANT: 
FISCAL YEARS 1981, 1982, AND 1983 

(MILLIONS OF DOLLARS) 









ESTI 


fATES 




ITEM 


ACT&AL , 




. % CHG 




% CHG 




1981 


1982 


1981-1982 


1983 






35, 785. 9 


39 , 316 ► 8 


9 . 9% 


42 , 38 1.5 


1 • O * 




- - - ^ - - 
34 ,179.2 


37 ,621.6 


--■ - 
10 . 1 


41 , 173 . 6 


O L. 


_ . . ._ 


1 , 606 .7 


" " _ ~1 
I ,695.3 


5.5 


1 ,207 .9 


— 20 . f 

"S 


TOTAL OBLIGATIONS FDR RESEARCH, DEVELOPMENT, AND R&D PLANT 


36,403.1 


I 

40,^8.0 


11.1 


44,272.4 


9.5 




34,917.4 


38,954. I 


11.6 


42,973.8 


10.3 


PERFORMERS? 


— _ 








_ " 




J£r728.8 


. 9 , 645. 1 


10.5 


10, 164.3 


5.4 




16 ,260 .6 


19,212.3 


18.2 " 


22 , 442 . 6 


16. 8 




1,413.9 


1, 476. 9 


4.5 


1 ,441 .9 


"-2.4 




4,478.0 


4, 583.5 


2.4 


4,720.0 


3.0 


FFRDCS ADMINISTERED 8Y UNIVERSITIES AND COLLEGES 


1,828.5 


1,B89.8 


3.3 


1 , 962 .8 


3.9 


OTHERS NONPROFIT INSTITUTIONS-^^. ¥ . ^ 


1,120.2 


' 1,112.3 


^-.7 


1,165.7 


4:8 


FFRDCS ADMINISTERED. BY_NDNPROFlT INSTITUTIONS 


525.2 


490.6 


-6.6 


558*2 


13.8 


STATE AND LOCAL GOVERNMENTS . 


222.2 


201.7 


-9.2 


204.5 


1.4 




340.0 


342.0 


.6 


313.8 


-8.2 




Jz - 

12 ,212.8 


- 

12,595.0 


3. 1 


_ _ — _ 
13,264.9 


_. _ 
5.3 


V 

PERFORMERS: V 


/ 












4, 034 .2 


4, 252.3 


2,9 


4 , 402 • 8 


6.0 




1 , 958 . 3 


1,974.8 


; 8 


2, 137.1 


8.2 




_ 351.3 


_ 417.5 


18.8 


407.9 


~2«3 




3,920.2 


3, 996.9 


2.0 


4, 130.1 


3.3 


FFRDCS ADMINISTERED BY UNIVERSITIES AND COLLEGES 


940 : 6 


1,019.2 


8.4 


1,107:5 


8.7 


OTHER NONPROFIT_INSTITUTIONS ....... ..... ...... 


705.2 


697.6 


-1.1 


721.5 


3.4 


FFRDCS ADMINISTERED BY NONPROFIT INSTITUTIONS 


67.7 


87.5* 


29.2 


93.5 


6.8 




129:3 


123.5 


-4,5 


140 : 6 


13.9 




106 T 0 


125.8 


18.7 


123.8 


-1.6 


FIELDS OF SCIENCE: 




- 


- - 


- — -- 






4,435:6 


4,593.0 


3.5 


4, 735 .0 


3.1 




203.9 


- 214.8 


-2.3 


- 258.0 


20. 1 * 




2,220.5 


2,510.1 


13.0 


2 , 846 . 3 


13.4 


ENVIRONMENTAL SCI ENCES , 


1,121.1 


1,092.8 


-2.5 


1, 097.7 


.5 




- 278-9 


- 310.6 


11.3 


- 356.5 


14.8 




3,071.5 


3, 136.9 


_ 2:1 


3, 172.3 


_1.1 


cnrTAl SCIENCES . 


497.4 


405.8 


^-18.4 


397.8 


-2.0 




378.8 


331.1 


-12.6 


401.3 


2i:2 




_ 

5,041 .3 


___ __ 
5,310.9 


_ . 
5.3 


_ _ 

5,765.2 


__ _ 
8.6 


-J 

PERFORMED; 


— . 


_ 




. — __ 


_. _ 




1 ,301.8 


1,396.2 


7.2 


1, 541.6 


10.4 




292.9 


316.6 


B.I 


383:5 


21.2 


FFRDCS ADMINISTERED BY INDUSTRIAL FIRMS ............. 


_73.3 


_80.5 


9.8 


87.8 


9-!« 




2 , 503 . 2 


2,618.0 


4.6 


2 , 758 . 9 


5-4 


FFRDCS ADMINISTERED BY UNIVERSITIES AND COLLEGES .... 


490.6 


514.2 


4.8 


590.8 


14.9 


OTHER. NDNPRDFIT INSTITUTIONS ,. .. 


313 1 


315.8 


.8 


329.9 


4.5 


FFRDCS ADMINISTERED BY NDNPRDFIT INSTITUTIONS 


-8 . 6 


-8.2 


-5.3 


-9.4 


14.8 




2s:5 


28.4 


6.9 


32.3 


14.0 




31.2 


33.1 


6.2 


31 .0 


-6.2 


FIELDS OF SCIENCE: 




— -- 


- - 




- - 




- 2,223.9 


2, 330.0 


4.8 


2 , 428 • 3 


4.2 




- -91.0 


92.3 


\ 1.4 


100. 0 


s:4 




1,324.9 


I , 432 . 0 


V ^8.1 


1,650.4 


15-2 




532 . 8 


523.7 


^,1 'l 


559.4 


6.8 




140.4 


164.9 


17.5 


185.5 


12:5 




526.0 


587.9 


y" 11. P. 


655, 4 


11.5 


SOCIAL SCIENCES 


137.0 


121.5 


-ir.3 


124.3 


2.3 




65.4 


\ 58.6 


-10.4 


62:0 


5:8 




* _ _ 
7, 171 .5 


_ ■ — . 
7,284.1 

\ 


- - 

1.6 


. _ 

7, 499.7 


- -- 
3.0 


PERFORMERS: 


- - 


_ . 


- 




- -- 
3.8 




2 ,732.4 


2,756.2 


. 9 


2 , 861.2 


INDUSTRIAL FIRMS . . . 


1,665.4 


1,658.2 


—,4 


1 , 753. 6 


-5:8 


FFRDCS ADMINISTERED BY INDUSTRIAL FIRMS 


278.1 


337 . P 


21 .2 


320.1 


—5.0 




1,416.9 


1 ,378 . 9 


-2.7 


1 , 371 .3 


_ ' >; 


FFRDCS ADMINISTERED BY UNIVERSITIES AND COLLEGES . ... 


450.0 


504.9 


12.2 


516.8 


2 .3 


OTHER - NONPROFIT INSTITUTIONS * * 


392 . 1 


381 . 9 


<i • 0 


1Q1 £ 
J7I . O 


2.5 


FFRDCS ADMINISTERED BY NONPROFIT INSTITUTIONS 


59.1 


79.-3 


34.3 


84.1 


sio 




102.8 


95.1 ; 


-7.5 


108.3 


13.9 




74.8 


92.7 


23.9 


92.8 


.1 


FIELDS OF SCIENCE: 














2,211.8 


" 2,263.1 


2.3 


2,306.7 


1.9 




117.9 


122.5 


3.9 


158.0 


29.0 




895.6 


1,078:0 


20:4 


1,195.9 


10.9 


ENVIRONMENTAL SCI ENCES _ A . , iA . . * 


5B8.3 


569.1 


-3.3 


538.3 


-5.4 




138.6 


145.6 


5.1 


- 171.0 


17.4 




2,545.5 


2,549.0 


.1 


2,517.0 


=1.3 


SOCIAL SCIEKCES 


360.5 


284.3 


-21.1 


273.5 


-3.8 . 




313.5 


272.5 


-13. i 


339.3 


24.5 















CONTINUED ON NEXT PAGE 



TABLE C-l. SUMMARY OF FEDERAL FUNDS - FOR RESEARCH, DEVELOPMENT , AND WD PLANT: 
FISCAL YEARS 1961, 1982, AND 1983 

(HILLIOHS OF DOLLARS) 



- CONTINUED 



ITEM 



ACTUAL, 
19B1 



CHG_ 
1981-1982 



ESTIMATES 



1983 



CHG__ 
19B2-19S3 



DEVELOPMENT 



PEHFORMERS:__ 

FEDERAL INTRAMURAL 1/ 

INDUSTRIAL : -FIRMS- tt . tt .,v T v T tt,,». t „vi 

fFRDCS ADMINISTERED BY INDUSTRIAL FIRMS 

UNIVERSITIES AND COLLEGES . 

FFRDCS ADMINISTERED BY UNIVERSITIES AND COLLEGES 
OTHER NONPROFIT. INSTITUTIONS . . : . . . : : " . : ™ 1 1 : ~ 
FFRDCS ADMINISTERED BY NONPROFIT INSTITUTIONS ... 

STATE AND LOCAL GOVERNMENTS 

FOREIGN . . . 



22,704.6 



4,694.6 
14,302.3 
1.062.6 j 
557.6 
887.9 
415.0 
457.5 
92.9 
234.0 



26,359.1 



16.1% 



29,708.9 



5,492. B 
17,237.5 
1.059.4 
586.6 
B70.6 
414.7 
403.1 
78.2 
216.2 



17, 
20, 



-11 
-15 
-7 



R&D PLANT 



1,485.7 



PERFORHERS SUPPORTED: 

FEDERAL I NTRAMURAL 

INDUSTRIAL EIRHS_. 

FFRDCS ADMINISTERED BY INDUSTRIAL FIRMS 

UNIVERSITIES AND COLLEGES i ^^w.^v.^.TTr,, 
FFRDCS .ADMINISTERED BY UNIVERSITIES AND COLLEGES 

OTHER NONPROFIT INSTITUTIONS A v A 

FFRDCS ADMINISTERED BY NONPROFIT INSTITUTIONS ... 
FOREIGN 



468 

302 
246 

37 
370 

41 

15.1 
4.B 



1,483.9 



460.3 
188.8 
294.7 
32.9 
433.2 
61.6 
8.1 
4.2 



-.1 



-I, 
-37 
_19. 
-11. 

16. 
_49. 
-46. 
-12. 



5,761.5 
20,305.5 
1,034.0 
589.9 
855.2 
444.2 
464.7 
63.9 
190.0 



1,298.6 



559.2 
73.1 
189.5 
45.9 
274.5 
146.2 
5.3 
4.9 



12.7% 



4, 
17, 

-2, 

-i. 

7 

_15. 
-18. 
-12. 



-12.5 



21 
-61 
-35 

39 
-36 
137 
-34 

14 



Xf COSIS ASSOCIATED HI IH_TH£_ ADMINISTRATION OF INTRAMURAL AND EXTRAMURAL PROGRAMS ARE COVERED ' 
AS HELL AS ACTUAL INTRAMURAL PERFORMANCE. 



SOURCE: NATIONAL SCIENCE FOUNDATION 




TABLE e~2. FEDERAL FUNDS FOR RESEARCH, DEVELOPMENT , AND RID PLANT, BY AGENCY I FISCAL YEARS 1981, 1982, AND 1983 

(MILLIONS OF DOLLARS) . J * > 



AGENCY AND SUBDIVISION 



total, all agencies 

departments 

DEPARTMENT OF AGRICULTURE, TOTAL - 



AGRICULTURAL COOPERATIVE SERVICE .................. 

AGRICULTURAL MARKETING SERVICE 

AGRICULTURAL RESEARCH SERVICE-.,^ 

COOPERATIVE STATE RESEARCH SERVICE 

ECQNOMIC_RES£ARCH SERVICE ; 

FOREST SERVICE . . . . . . . , T . 

HUMAN NUTRITION INFORMATION SERVICE . . 

OFFICE OF INTERNATIONAL-COOPERATION AND DEVELOPMENT 

OFFICE OF TRANSPORTATION 

STATISTICAL REPORTING SERVICE 



DEPARTMENT OF COMMERCE, TOTAL 



BUREAU OF THE CENSUS 

ECONOMie-DEVELOPMENT-ADMiNIStRAUON , 

ENERGY. RESEARCH AND TECHNOLOGY ADMINISTRATION I/.. ... 

NATIONAL BUREAU OF STANDARDS 

NATIONAL OCEANIC & ATMOSPHERIC ADMINISTRATION ....... 

NATIONAL TELECOMMUNICATIONS £ INFORMATION ADMIN 

OFFICE OF THESECRETARY 

PATENT AND TRADEMARK OFFICE 



DEPARTMENT OF DEFENSE, TOTAL 
DEPARTMENT OF THE ARMY 

MILITARY FUNCTIONS 



MILITARY CONSTRUCTION 

PAY A ALLDHAHCES OF MILITARY PERSONNEL IN R£D 
RDTtE APPROPRIATION 



CIVIL FUNCTIONS (CORPS OF ENGINEERS) 
DEPARTMENT OF THE NAVY 



MILITARY CONSTRUCTION , , • 

PAY I ALLDHAHCES OF MILITARY PERSONNEL IN R&D 

RDT&E APPROPRIATION ............ - ............. 

SPECIAL FOREIGN CURRENCY PROGRAM 



DEPARTMENT OF THE AIR FORCE 



MILITARY CONSTRUCTION 

PAY & ALLDHANCES OF MILITARY PERSONNEL IN R&D 
RDTAE APPROPRIATION 



DEFENSE AGENCIES 



MILITARY CONSTRUCTION 
RDTtE APPROPRIATION .. 



DIRECTOR OF TEST £ EVALUATION, DEFENSE 
DEPARTMENT OF HEALTH AND HUMAN SERVICES, TOTAL 



ALCOHOL ,_ DRUG ABUSE & MENTAL HEALTH ADMINISTRATION 

CENTERS FOR DISEASE-CONTROL 

FOOD £ DRUG ADMINISTRATION..* ...................... 

HEALTH CARE FI NANCI_NG_ADMI MI STRAT ION 

HEALTH RESOURCES ADMiNlStRAtiON 

HEALTH SERVICES ADMINISTRATION 

HOMAN.DEVELOPMENT SERVICES 

NATIONAL -INSTITUTES OF HEALTH : 

OFFICE OF ASSISTANT SECRETARY FOR HEALTH 

OFFICE OF THE SECRETARY 

SOCIAL SECURITY ADMINISTRATION .: 



DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT 
DEPARTMENT OF THE INTERIOR, TOTAL 



BONNEVILLE POSER ADMINISTRATION 

BUREAU OF LAND- MANAGEMENT 

BUREAU OF MINES 

BUREAU OF RECLAMATION . 

GEOLOGICAL SURVEY * 

NATIONAL PARK SERVICE 

OFFICE OF THE SECRETARY . 
OFFICE OF SURFACE MINING RECLAMATION AND ENFORCEMENT 
OFFICE OF HATER RESEARCH I, TECHNOLOGY 
FISfTAN 



UNITED STATES 



AND HILDLIFE SERVICE 



OBLIGATIONS 


OUTLAYS 


1981 






1981 


ESTIMATES 


1982 


1983 


1982 


1983 


36,403.1 


40,438.0 


44,272.4 


35,785.9 


39,316.8 


42,381.5 


794.7 


842.0 


869.2 


782.5 


845.8 


859.8 


1.7 
1.1 

4ii:fi 

199.4 
39.3 
12913 

3.9 

:9 

7.5 


1.8 

1.5 
446:2 
221.? 
39.4 
' 110:8 
9 . 2 


1-4 

475.4 
232.1 
40.6 
98:4 
8* 3 
3*9 
-.9 
8.0 


1.3 

-1.2 

425:9 
199.0 
38.0 
I0I.8- 

6.9 
.9 
7.5 


- 1.8 

i.s 

441-9 
226.6 
39.1 
114. 9 
5.9 
6.2 
1 0 
7.0 


1.4 

467.0 
228.6 
40.3 
100.2 
7.6 
5:8 
_.9 
8.0 


6,225.7 


9,848.4 


4,871:9 


6,472.7 


6,526.8 


4,997.0 


3.9 
28.1 
5,896.4 
-83. 0 
202:2 
in Q 

1U. z 

1.1 


3.8 

-8:4 
5,5§8.6 
- 99 .3 
166*3 

11 . 3 

!i 


4,634.0 

- 83. 5 
140 : 8 
8 . 9 

- 7 


3.8 
35:5 
6,125.9 
-84-4 
209.0 
12 .9 

"i 
1. 1 


3.6 
_ 9.4 
6,221.6 
93.5 
183.5 
14.2 
.2 
.6 


4:i 
_ 3.4 
4,740.1 
85.8 
150.6 
>1Z.2 

^ .7 


16,786.3 


20,887.5 


24,885.5 


15,993.0 


19,079:0 


23,042:5 


3,257.0 


3,730.0 


4,627.2 


3,123.7 


3,550.3 


4,233.8 


3,226.7 


3,701.0 


4,596.8 


3,093.7 


3,521-3 


4,203.4 


9.6 
131.1 
3,086.0 


2r..9 

_ 146.9 
3,531.2 


28.4 
_ 145.6 
4,422.8 


5.8 
129,9 
2,958,0 


9.2 
_ 146-0 
3,366.1 


19:3 
145.2 
4,038.9 


30.3 


29.0 


30.4 


30.0 


29.0 


30.4 


5, 103.9 


5.930.7 


6,378.6 


4,916:9 


5.570.9 


6,107.5 


18. 0 
120.2 

A. ~ K 
•», 7bD. O 

.2 


*3 . b 

- 141.4 

Off 32 . 0 

4.1 


26.0 
142*4 
6 " 206 8 
3.A 


12 2 
119i3 

A 7ft 9 Q 
■» , f Oa • 7 

2.5 


17.0 
141. 1 
5,411.6 
1.2 


17*:2 
142.2 
5,947.1 
i:0 


7,128.8 


9,494.1 


11.604.0 


6,756.6 


8,405.8 


10,684.0 


10?: 6 
333.7 
6,686.5 


50^3 
392.7 
9,051.1 


124.0 
397.1 
11,082-9 


87.0 
328.7 
6,340:9 


49-6 
386.9 
7,969.3 


96.0 
391.0 
10,197.0 


1,255.6 


1,681.8 


2,217.3 


1,160.0 


1,508.6 


1,965.0 


1,255.6 


__ .5 
1,681.3 


2 

2,217.1 


1,160.0 


1,508.1 


1,964.8 


-% 41 . 1 


Q 

?U. 7 


*Ift A. 




43.4 


52.2 


3, 950. 9 


% , UUa . 0 


4, 172:4 


3 997:5 


3,992.1 


4,087.7 


-> -XI -j 

4J7 . f 
74.8 
72-6 
38.6 
5.0 
20.3 
73.7 
3,355.5 
33.1 
19.5 
18.0 


OCQ ft 

70.5 
74.7 
29.5 
2:5 
4.0 
61.3 
3,454.8 
16.6 
13.4 
16.5 


288 8 

72.0 
109.7 
30-0 

1.9 
64.5 
3,554.1 
16.9 
14.7 
19.8 


251.1 
83.0 
57.6 
35.4 
3.7 
16.9 

-855 
3,392.2 
37.2 
19.5 
15.4 


263.1 
75.1 
59.2 
29:5 
4.3 
6.9 
70.6 
3,423.9 
30.0 
13.4 
15.9 


280.6 
73.6 
63.3 
30.0 
3.4 
4.3 
-59.8 
3,516.3 
23.3 
14.7 
18-3 


48.1 


34.5 


3i:i 


54.1 


39.2 


36.5 


430.6 


405-1 


366.4 


436.9 


412.1 , 


374.4 


14.4 
1.9 
97.4 
14-3 
169.8 
10.4 
1.5 
5.8 
21.8 
93.3 


19.1 
2.0 
94.9 
10.4 
157.8 
11. 1 
.6 

i.b 

13.4 
94.8 


22.1 
2.7 

77:9 

10.1 

149.5 
• 10.8 
.6 
1.5 

91.3 


14.0 
1.9 
109.0 

13.4 
168.2 

10.4 
2.0 
5.8 

21.8 

90-5 


19.9 
2.7 
98.0 
13.8 
158.7 
11.1 
.5 
1.0 
13.4 
93.1 


22.0 
-2.7 
83.9 

10.1 

149:1 
10.8 
-6 
1.5 

93.7 



CONTINUED DM NEXT PAGE 



46 



erJc 



52 



TABLE C-2. FEDERAL FUHOS FOR RESEARCH, DEVELOPMENT, AND RID PLANT, BY AGENCY: FISCAL YEARS 1981, 1982, AND 1983 
;< . . / • (MILLIONS OF DOLLARS) 

- CONTINUED : ; f 



AGENCY AND SUBDIVISION 



1981 



1982 



ESTIMATES 



ma. 



1981 



OUTLAYS 



mi 



ESTIMATES 



1983 



DEPARTMENT OF JUSTICE, TOTAL 



DRUG ENFORCEMENT ADMINISTRATION 

federals bureau of INVESTIGATION .....:.::.::.::.:..,... 

FEDERAL PRISON SYSTEM. ...... .±. .. . 

IMMIGRATION AND NATURALIZATION SERVICE '., 

OFFICE OF THE ATTORNEY GENERAt ..*:^.:..^... 

OFFICE OF JUSTICE ASSISTANCE, RESEARCH, AND STATISTICS-, 



department of labdr, totac :::.:.::::....:... 

BUREAU QF-LAiBR-StATISTICS- sts .T*. ^<7777l . . . 
EMPLOYMENT SIANOARDS ADMI NI SIRATION .......... 

EMPLOYMENT ANO TRAINING ADMINISTRATION ^ 

LABOR-MANAGEMENT SERVICES ADMINISTRATION 
OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION 

OFFICE OF THE SECRETARY .* , A 

PENSION BENEFIT GUARANTEE CORPORATION 

DEPARTMENT OF STATE, TOTAL ! 



DEPARTMENTAL FUNDS 



DEPARTMENT OF TRANSPORTATION, TOTAL 

COAST GUARD _ 

FEDERAL AVIATION ADMINISTRATION 

federal highhay ADMINISTRATION . ...::::::.:::.: 

FEDERAL RAILROAD ADMINISTRATION 

-MARITIME ADMl^tSTRATlDN - SSTTiV - w -.-- 
NAT I ONAL HIGHWAY XBAFEIC SAFETY ADMINISTRATION 

OFFICE OF^THE SECRETARY . . . . ._ 5 .. i . . mSL .... 

RESEARCH AND SPECIAL PROGRAMS ADMINISTRATION .. 
URBAN MASS TRANSPORTATION ADMINISTRATION ...... 



DEPARTMENT OF THE TREASURY, TOTAL 

BUREAU OF ALCOHOL, TOBACCO, AND FIREARMS 

BUREAU OF ENGRAVING AND PRINTING 7f/C. 

INTERNAL .REVENUE : SERVICE ......:.::: 

OFFICE QF PROTECTIVE RESEARCH 

UNITED STATES CUSTOMS SERVICE 



OTHER AGENCIES 



ADVISORY COMMISSION ON INTERGOVERNMENTAL RELATIONS 

APPALACHIAN REGIONAL COMMISSION 

COMMUNITY SER_VICES_ADMINISIRATI0N_. 

CONSUMER PRODUCT SAFETY COMMISSION 

ENVIRONMENTAL-PROTECTION AGENCY . 

FEOERAL COMMUNICATIONS COMMISSION 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

federal HOME- loan-Bank- board :.:..:.:::.:...:::..: 

FEOERAL TRADE COMMISSION . 

FOUNDATION FOR EDUCATION ASSISTANCE 2/ . . . ^ 

general services adhi ni strati on . .:....:..:.:::::: 
international communication agency 

INTERNATIONAL DEVELOPMENT COOPERATION AGENCY 

AGENCY FOR INTERNATIONAL DEVELOPMENT 

INTERNATIONAL TRADE COMMISSION I 

LIBRARY OF CONGRESS 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION ..... 

NATIONAL SCI ENCE _ FOUNPAT \ ON . 

NUCLEAR REGULATORY COMMISSION 

OFFICE OF PERSONNEL MANAGEMENT .................... 

SMITHSONIANINSTITUTION 

TE NNESSEE VALLEY AUTHORITY i ......... ..^ mi ; < 

UNITED STATES ARMS CONIROL AND DISARMAMENT AGENCY . 
VETERANS ADMINISTRATION 



26.5 

1.3 

.7 

2:5 
.1 

- .8 
21.0 

62.2 

0.3 
-3.2 
52.4 
1.8 
3.0 
I.I 
.5 

1.8 

1.8 

434.5 

26.3 
128.9 
51. 2 
46.1 
14.2 
66.4 
10. 1 
13.1 
78.2 

11.4 

.3 
2.7 
4.2 

.6 
3.5 



2.2 
.4 
18.3 
.5 
325.7 
1.8 
11.6 
1.0 
1.1 
104.9 
.6 
__1.5 
142.2 

142.2 

3:4 
4.9 
,522.4 
976.2 
227.3 
8.4 
45.3 
69.3 
2.4 
159.2 



30.0 

3.4 
2.1 

2:6 
1.3 
.9 
19:7 

30.8 

0.3 
2.0 
21.3 
.6 
4.9 
.9 
.8 

2:0 

2.0 

342.1 

ib:o 

102.7 
49.9 
42:3 
9.3 
55.3 
4:0 
11.2 
48.4 

12.1 



4.0 
5.1 



3.0 



1.9 
.4 

.2 
317.1 
1.0 
9.3 
1.2 
-1.2 
84. 9 
.8 
-1-5 
163.8 

163.8 

3.6 
__5.3 
,940.0 
970:5 
222.7 
5.B 
48:9 
82.5 
— .7 
137:4 



22.0 

1.9 
1.1 

2:6 
.4 
.8 
15:2 

9.9' 

0.3 
1.9 

.6 
5.7 
.9 
-5 

1.8 

1.8 

375.9 

15.0 
160.3 
*51.8 
20.0 
16.8 
59.7 
7:8 
10.5 
34.0 

13.2 



2.2 
7.9 



3.1 



1.9 



.6 

229.9 

:7 

18-1 
. 1-5 
i:3 
87.0 
1.5 
.2 
139.9 

139.? 

4.0 

_ 5.3 
6,612.9, 
1,049.2 
219.7 
5.1 

5i:a 
74.7 
1.2 

146.8 



26.1 

1.2 
1.5 
2.5 
1.0 
.7 
19.2 

61.6 

0.3 
3.0 
52.1 
1.7 
3.0 
1.0 
.5 

1.8 

1.8 

432.1 

25-9 
125.9 
59.1 
53.0 
17.4 
60.8 
13.9 
12.3 
61.9 

10.8 

.3 
2-7 
4.2 

_;i 
3.5 



1.9 
.4 
26.2 
__.9 
344.3 
i:6 
U-6 
1.0 
i:i 
111.8 
.6 
_i:2 
166.1 

166. 1 

3.4 

5.1 

5,425.6 
905.0 
216.0 
8.1 
43.9 
94.3 
2.4 
144.3 



30.2 

2.0 
2.0 
2.6 
1.3 
j .8 
'21.5 

36.1 

0:3 
1.8 
26.9 
.6 
4.9 
.8 
.8 

2.0 

2.0 

346.2 

18.0 
103.3 
53.2 
30.0 
14.2 
64.2 
6:6 
7.8 
48.9 

12.5 



4.0 
5.1 

:4 
3.0 



1.9 
.4 

6.2 
_ .3 
334.7 

:9 

9.3 
1.2 
1.2 

105.6 
.8 
i:7 

168.7 

168.7 

3.6 
_ 5.6 
,831.0 
,027.8 
213.8 
5:6 
48.1 
87.9 
.7 
137:8 



^29.3 



21 



9.7 

0:3 
1.8 

- .6 
5.7 
.8 
.5 

UB 

1.8 

329:7 

15.0 
129.7 
50.7 
19.5 
15.4 
57.2 
5.1 
7.8 
29.3 

13.4 



2.2 
7.9 
.2 
3.1 



1.9 



.4 
273.9 

18. 1 
1.5 
1.3 
104.1 
1.5 

- 1.1 
195.3 

195:3 

4.0 

- 5.2 
6,582.0 

923.0 
206.5 
4.9 
51.7 
74.7 
_1.2 
147.0 



V fflu^ B ?ui^?iL?Si^ S ^ ISM^S! DEP f RTMEMT ° F ENERGY 8E REPLACED BY THE ENERGY RESEARCH ANO TECHNOLOGY ADMINISTRATION 
MITHIN THE DEPARTMENT DF COMMERCE. 

2/ THE 19B3 BUDGET PROPOSED THAT THE DEPARTMENT DF EDUCATION BE REPLACED BY THE FOUNDATION FOR EDUCATION ASSISTANCE. 
* INDICATES AMOUNT LESS THAN $50,000. 

SOURCE: NATIONAL SCIENCE FOUNDATION \. . . 
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TABLE C-3. FEDERAL FUNDS FDR TOTAL RESEARCH AND DEVELOPMENT BY AGENCY: FISCAL YEARS 1981.; 1982, 

(MILLIONS OF DOLLARS) 



AND 1983 



AGENCY AND SUBDIVISION 



1981 



TOTAL, ALL AGENCIES 

DEPARTMENTS 

DEPARTMENT OF AGRICULTURE, TOTAL . 



AGRICULTURAL COOPERATIVE -SERVICE 

AGRICULTURAL MARKETING SERVICE .:......- 

AGRICUtTUSAt RESEARCH SERVICE. . . . . 

COOPERATIVE STATE RESEARCH SERVICE 

ECONOMIC RESEARCH SERVICE ............ll** 

EOREST.SERVICE ... . « . . r . . . • •_ • • _• 

HUMAN NUTRITI OH INFORMATION -SERVICE ............ 

OFFICE OF INTERNATIONAL COOPERATION AND DEVELOPMENT 
OFFICE OF TRANSPORTATION. = 

STATISTICAL REPORTING SERVICE 

DEPARTMENT^ COMMERCE, TOTAL • 



y 



BUREAU OF THE' CENSUS ._:,:..*... , . 

ECONOMIC DEVELOPMENT . ADMINISTRATION.,. ......... .y . . 

ENERGY RESEARCH AND TECHNOLOGY- ADMINISTRATION I/... 

NATIONAL BUREAU OF STANDARDS j 

NATIONAL 0CEANIC_&_ATMPSPHERIC W APMINI^RATIBN T . . . . - 
NATIONAL TELECOMMUNICATIONS & INFORMATION ADMIN ... 

OFFICE OF THE - SECRETARY 

PATENT AND TRADEMARK OFFICE 



Department of defense, total 

* \ department of the army — 

military functions • 

PAYS ALLOWANCES OF MILITARY PERSONNEL IN R&D 
RDT&E APPROPRIATION 



CIVIL FUNCTIONS (CORPS OF ENGINEERS) 

DEPARTMENT OF THE NAVY ... . x . ....:...:.::..:.....••... • 

PAY & ALLOWANCES OF MILITARY PERSONNEL IN RAD 

RDT&E APPROPRIATION ± 

SPECIAL FOREIGN CURRENCY PROGRAM 

DEPARTMENT OF THE AIR FORCE 

PAY_& ALLOWANCES OF MILITARY PERSONNEL IN R&D ...l... 
RDT&E APPROPRIATION .::::.:.....*... : - - 



-J. 

DEFENSE AGENCIES 

RDJ&E APPROPRIATION 

DIRECTOR OF TEST £ EVALUATION, DEFENSE 

DEPARTMENT OF HEALTH AND HUMAN SERVICES, TOT AT? 



ALCOHOL, DRUG ABUSE & MENTAL HEALTH ADMINISTRATION 
GENTERS FOR DISEASE-CONTROL ......::::...:........ 

FOOD & DRUG ADMINI STRATUM... ^...^ 

HEALTH CARE FINANCING ADMINISTRATION 

HEALTH RESOURCES ADMINISTRATION :,::..:........ 

HEALTH- SERVICES ADMINISTRATION 

HUMAN DEVELOPMENT SERVICES 

NATIONAL- INSTITUTES OF HEALTH 

OFFICE OF ASSISTANT SECRETARY FDR HEALTH. ......... - 

OFFICE OF THE SECRETARY x ^. 

SOCIAL SECURITY ADMINISTRATION .:;..... 



DEPARTMENT OF* HOUSING AND URBAN DEVELOPMENT 
DEPARTMENT OF THE INTERIOR, TOTAL . 



BONNEVILLE POWER ADMINISTRATION . , 

BUREAU OF LAND MANAGEMENT 

BUREAU OF MINES 

BUREAU OF RECLAMATION ■■- 

GEOLOGICAL SURVEY 

NATIONAL PARK SERVICE—. • 

OFFICE OF THE SECRETARY 

OFEICE OF SURFACE MINING RECLAMATION AND ENFORCEMENT 
OFFICE OF WATER RESEARCH & TECHNOLOGY .:..:.......... 

UNITED STATES FISH AND WILDLIFE SERVICE 



34,917.4 



774.0 

1.7 
1.1 
394.1 
199.4 
39.3 
126.1 

. 3.9 
-.9 
7.5 

5,246.2 

3.9 
-28.1 
4,915.2 
82. 5 
201.4 
10.9 

1.1 

16,508.6 

3,244.2 

3,213.9 

131.1 
3,052.8 

30.3 

5,006.' 

120:2 
4,885-6 

,2 

6 t '969 v .2 

_ 333W, 
6,635\5 

1,248.2 

1,248.2 

41.1 

3,927.1 

239:4 
74.8 
71.4 
38.6 
5.0 
20.3 
73.7 
3,333.2 
33.1 
19.5 
18.0 

48.1 

427.1 

14.2 
1.9 
96.7 
14.3 
169.8 
IP. 4 
1.5 
5.8 
21.1 
91.5 



DBLMATIQNS., 



19S2 



38,954.1 



807.4 

1.8 

I. 5 
4X2:0 
221.2 

39.4 
110.4 
9.2 
4.0 
i:0 
7.0 

4,864.4 

3.8 
-8:4 
4,553.5 
90.3 
166. 3 
11-3 
.1 
.6 

20^6*02.3 

3,702.2 

3,673:2 

- 146.9 
3,526:3 

29.0 

5,820.2 

._ 141.4 
5,674.7 
4.1 

9,355.8 

_ 392.7 
8,963.1 

1,^73.2 

1,673^:2 

50.9 

3,967.9 

252.2 
70.5 
%%.! 
29.5 
2.5 
4.0 
_ _61.3 
3,428.7 
16.6 
13.4 
16.5 

34.5 

403:4 

18.7 
2.0 
94.6 
10. 4 
157.8 

II. 1 
.6 

1,0 
, 12.8 
94.3 



19S2 



42,973.8 

838 9 

1.4 

454.5 
223.3 
40.6 
98. Q 
\ 8.3 

\ 8*.0 
4,178.9 



3,944.2 
80.3 
140.8 
8.9 



24,519.6 

4,594.3 

4,563.9 

145: 6 
4.41B.3 

30:4 

6,251.4 

_ 142.4 
•6,105.6 
3:4 

11,405.0 

397 . 1 
11,007.9 

2,210.5 

2,210.5 

5S.4 

4,117.8 

288.7 
72.0 
74.7 
30.0 

1.9 
64.5 
3,534.6 
16.9 
14.7 
19. S 

31.1 

364.7 

21.7 
2.7 
77.9 
10.1 
149.5 
10.8 
.6 
1.5 

89.9 



*1981 



34,179.: 



743:'> 

1.3 
- i:2 
330.1 
199.0 
55% 0 
98.6 

6.9 
.9 
7.5 

5,306.9 

' ..-^.8 
35.5 
5,041.4 
83.9- 
208. 1 
12.9 
.1 
1.1 

15,754.5 

3,114.8 

3,084.8 

129.9 
2,954.9 

30:0 

4,824.7* 

_ 119.3 
4,702.9 
2.5 

6,626.6 

328.7 
6,297.9 

1,152.6 

1,152.6 

35.7 

3,954.9 

250.9 
83.0 
57.1 
35.4 
3.7 
16.9 
85.5 
3,350.2 
; 37.2: 
' 19 

15:4 

54*1 
• 432.8 

13:7' 
1.9 
106.9 

13.4 
168.2 

10,4 
2.0 
5.8 

21.1 

89.5 



-OUTLAYS _ • - - 
ESTiM/ATEH 



I9B2: 



37,621.6 



806.5 

1.8 
_: J. 5 
405.3 
226.6 
39.1 
112.2 
5-9 
6.2 
1.0 
7.0 

5,344.3 

3.6 
_9.4 
5,046.5 
86.1 
.5 
.2 
.2 
.6 



18,830.8 

3,537.0 

3,508.0 

_ 146.0 
3,362.0 

29.0 

5,475:2 

141.1 ' 
5,332:9 
1*2 

8,275.2 

386.9 
7,888.3 

1,500.0 

1,500.0 

43.4 

3,958.2 

263.0 

75:1 
58.2 
29.5 
4.3 
6*9- 
-70.6 
3*, 392 .1 * 
30.0 
13.4 
15.9 

39.2 

410.1 

19.5 
2.7 
97:7 
13. B 
158.7 
11:1 
.5 
l.Qi 
12:8 
. 92.3 



CONTINUED ON NEXT PAGE 



TABLE C-3. FEDERAL FUNDS FDR TOTAL RESEARCH AND DEVELOPMENT, RY AGENCY: FISCAt YEARS 1981; 1982, AND 1983 

(MILLIONS OF DOLLARS) 

- CONTINUED N 



AGENCY AND SUBDIVISION 



1981 



DEPARTMENT OF JUSTICE. TOTAL 



oruc enforcement administration 

federal bureau of investigation 

federal prison system.; :::::;;: : :.; 

immigration and naturalization service 

office of the-attorkey general 

office of justice assistance, resl/.kch, and statistics 



DEPARTMENT OF LABOR, TOTAL 



BUREAU_OF LABOR STATISTICS . 

EMPLOYMENT STANDARDS - AOMI N I STRAT I ON 

EMPLOYMENT AND. TRAINING ADMINISTRATION . . . . ; . . 
LABOR-MANAGEMENT SERVI C ES_ ADMINISIRAT I FN , 
OCCUPATIONAL SAFETY AND HEALTH ADHINIS") RATION 

OFFICE OF THE SECRETARY . . . . 

PENSION BENEFIT GUARANTEE CORPORATION 



DEPARTMENT I1F STATE , TOTAL 
DEPARTMENTAL FUNDS 



DEPARTMENT OF TRANSPORTATION, TOTAL 



coast guard : '. \ ... ... wwwwww \ . . 

federal avi ati on_ adm i hi strat i on 

federal highway administration 

federal rallrcad administration 

maritime admi_nlstnation ^. 

national highway traffic safety administration 

office df .ihe secretary : :.*_: . . : : : . : : 

research and special programs admini strati on . . 
urban mass transportation administration 



DEPARTMENT OF THE TREASURY, TOTAL 



BUREAU OF ALCOHOL., _ TOBACCO,. AND FIREARMS 

BUREAU OF ENGRAVING AND PRINTING 

INTERNAL REVENUE SERVICE 

oefice of protective research ::::::::::: 

UNITED STATES CUSTOMS SERVICE 



OTH^R AGENCIES 



advisory commission on intergovernmental relations :..:;: 

appalachian-regional commission 

^community services administration 

' consumer .product safety .commissi on 

environmental protection agency 

federal communications commission ... 

federal emergency management agency 

federal home-loan bank board ^ 

federal trade commission ...:::_.:.;::....::.:.......... 

FOUNDATION FOR EDUCATION ASSISTANCE 2/ 

GENERAL SERVICES ADMINISTRATION 

INTERNATIONAL COMMUNICAII ON AGENCY _:..._: ; 

INTERNATIONAL DEVELOPMENT COOPERATION AGENCY 



AGENCY FOR INTERNATIONAL DEVELOPMENT 



INTERNATIONAL TRADE COMMISSION 

LIBRARY OF CONGRESS 

NATIONAL AERONAUTICS. AND SPACE ADMINISTRATION 

NATIONAL SCIENCE FOUNDATION 

NUCLEAR REGULATORY COMMISSION 

OFFICE OF PERSONNEL MANAGEMENT 

SMITHSONIAN INSTITUTION . . 

TENNESSEE YALLEY AUTHORITY .. .. . . . 

UNITED STATES ARMS CONTROL -AND DISARMAMENT AGENCY 
VETERANS ADMINISTRATION ....... 



26.5 

1.3 
.7 

2.5 
• I 
.8 

2i.d 

62.2 

0:3 

3.2 
52.4 

i:a 

3.0 

i.i 

-5 

1.8 

1.8 

415.5 

26.3 
120.0 
51.2 
36.6 
14.2 
65.9 

id: i 

13.1 

78.2 

11 3 

.3 
2.7 

4 - :■ 

3.5 



2:2 
.4 
18.3 
. _.5 
325.7 
1 . 8 
II. 6 
1.0 

-i.i 

104.9 
.6 
1.5 
134.2 

134.2 

3.4 

4:9 
5,406.6 
961.6 
219:7 
_8.4 
44.9 
68:9 

144.4 



jpbligatidm; 



19S2 



£STIMAT£w 



30.0 



3. 
2. 
2. 
I. 

19 ! 



30.8 

0:3 
2.0 
21.3 

.6 
4.9 

.9 

2.0 

2.0 

327.8 

18.0 
96.7 
49.9 
35.6 
_9.3 
54.7 
-4.0 
11.2 
48.4 

12.1 



4.0 
5.1 



2.9 



1.9 
.4 

. ..." 2 
317.1 

i.o 
9:3 
1.2 
-1.2 

84:9 
.8 
-1.5 
155.9 

155.9 

3.6 
5:3 
5:B4l.3 
959.6 
215.8 
_5.B 
47.6 
81.7 
.7 
135.0 



22.0 

1.9 
1.1 
2.6 

:* 

.8 
15.2 

9.9 

0.3 
1.9 

. :6 

5.7 
.9 
.5 

1.8 

1.8 

366:5 

15.0 
151. 5 
SI. 8 
20.0 
16:8 
59.1 
7.8 
10.5 
34.0 

13.2 



2.2 
7.9 



1981 



.6 

229.9 
.7 
18.1 
1.5 
1.3 
B7:o 
1.5 
.2 
132.0 

132.0 

4.0 

5.3 
6,512.9 
1,025.1 
213.5 
_5.1 
51.0 
74:2 
_1.2 
142.6 



26.1 

1.2 
1.5 
2.5 
1.0 

_.7 
19.2 

61 .6 

0:3 
..3.Q 
52.1 
i:7 
3.0 
1.0 



1.8 
1.8 

415:9 

25.9 
119:8 
56.3 
48.2 
17:4 
60.3 
13.9 
12.3 
61.9 

10.8 

.3 
2.7 
4.2 

-.1 
3.5 



1:9 

. 4 

26.2 

:9 

344.3 

1.6 
1K6 
1.0 

-i.i 

.6 

-1.2 
159:9 

159.9 

3.4 

-5.1 
5,278.7 

892.3 

208: 7 
_8.1 
43.5 
93.9 
.2.4 

137.8 



OUTLAYS 



'SB2 



ESTI M ATES 



1983 



30.2 


J 29.3 


2.0 


2.1 


2 . D 


A.J 


2^6 


2.6 


1 ^ 

1 . J 


. 4 


. . .8 


. . .7 


* 1 . 5 


4.X .A. 


36. 1 


9.7 


0.3 


0.3 


.1.8 


1.8 


26.9 


- 


.6 


.6 


4.9 


5.7 


.8 


•8 


. 8 


• 5 


2.0 


1.5 


2.0 


1.8 


326:4 


321.* 


18. C 


15.6 


99:0 


123:5 


48. 9 


: 50.7 


19.4 


18.2 


14:2 


15.4 


63.6 


56.6 


6.6 


/5.1 


7:8 


i:b 


48.9 


29.3 


12.4 


13.3 


4:0 


2.2 


5.1 


7.9 


- .4 


-.2 


2.9 


3.0 



1.9 
_ .4 
6.2 

:3 
334.7 
.9 
9:3 
1.2 
1.2 
105.6 

.8 

-i.7 
159:5 

159.5 

3.6 
5.6 
; 696 . I 
,016.3 
207.1 
5.6 
47.1 
87.1 

7 

130.5 



1.9 



— :4 

273.9 
.6 

is:i 
1.5 
1.3 
104 :i 
1.5 
-i.i 

133.3 

1B3.3 

4.0 
5.2 
,460.2 
907.8 
200.7 
4.9 
51.0 
74.2 
_1.2 
140.1 



V THE 1983 BUDGET PROPOSED THAT THE DEPARTMENT OF ENERGY BE REPLACED BY THE ENERGY RESEARCH AND TECHNOLOGY ADMINISTRATION 
HITHIN THE DEPARTMENT OF COMMERCE. 

2/ THE 1983 BUDGET PROPOSED THAT THE DEPARTMENT OF EDUCATION BE REPLACED BY THE FOUNDATION FOR EDUCATION ASSISTANCE. 

* INDICATES AMOUNT LESS THAN $50,000. 

SOURCE: NATIONAL SCIENCE FOUNDATION 
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other science resources publications 



\ r si N!i 



Science Resources Studies Highlights 

S Y. Personnel 

At a Jr.iM. t inpioymrnt ot Siienti^U 
arid l.iu;iiuv!> I onuiued to laow iii 
NS2 HI;: Slov.ii t!: In iii ( )!rn : ! I*. iini.iiili 
Si^ui!-: .... 
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f ielvU . . 
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Iri 

1 .abo:" Mar krt Slai. ken* j or New Si iv:u e 
and i..".\;inrt'Mm'. C.jr«i Jisatt^ 



S3 3i: 



S3 - 3 10 



H3-307 



Sa-30/ 



S3 a oo 



S2-330 



(a.;V. •:; ;t Lmpio\ ni* ni ni Vu-iu and 
Lr\;.,im-' i i Xk lorate** C ontiiuit'^. I t J 
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la^inVoiini; [S Lj CiiadUate^ in S i! 
F leid* increased 52-320 

Labor Market^ tor Nv«* Science and 
\ ai^meet iiu; C iraduafo^ in Private 

fnJu-irv : . : . : - : r: . . 52 -310 

( >ro<.\:th :n Siientitii an J L:u;in<"e: ini; 
[.mplovmrru Slows Between i°75 -50 . . Si-303 

Detailed Statistical Tables 

S/X Personnel 

At cuu-rhu Si inuc. Ln^ineerin^;: Scientists 

clnd LaiiMncers, January 1^52 63-3 1 1 



i\S! i\'o. 

Ai aili-inii Si inur Liiyjiieei "ini.;: I a adiiatr 

l.ni oilmen i and Suppot t . I all 1 °S 1 Si* -30;? 
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i I i t ' i : u • : : i \i ■ C : ; ; : I i i : i ! . • - I « J s i i 



Reports 



Kunds 

i tv: ' to i^s.i in indu^tilai Ha^ii 



Ki'hmii ii 

1°°0 K^i) l-muiin^'Pioji'i tiuns 



S/I: Personnel 

Siinui' and l.n^iiu-iM in>; l^oi to! atis: 

h'oo-si 

L hanging Linplovment Patterns ot 

Si ienti-^ts, Ln>;incer>, and leehnieians in 
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Sen. nn* and I ..ngiu a rin^ LJJt v;ree^: 

i °30 "S0. A Soma v Hook 

Wiiineh and Minoiitie^ iii Siieiiii' aiid 
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1 u tills i ' I ni \ i tu s and 4 v ir 

C ol lci^i's I "7S. 7o 

>oniu"; Hid Senior Siieiut anil I ritjntei- 

f-oreiirn Participation iri t;':S: Srienre and 
Lnt;inet 4 rmj; I fisher lidni ation and habor 
Maikotr, ' ; : . : . 

Siiriue and I ri>;ineerin>; Lmplovment : 
I o "70-S0 ; 



Composite 

Si k iu t ind I n^mi i r : n>? Per a nru 1 
A National Overview 



S2 314 



13 



S3 -302 
S2-315 



S3 -30** 



S2-331 



S 1 -323 



SI -3I« 



SI -310 



$3:50 
$3.50 



S2-307 $5.00 



S2-302 $7.00 



Si-3I# $4:50 



$2.75 



^Z-^IS ■ $5.00 
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